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00pa30BaTeNbHBIX TEXHOJOTUH M OCOOCHHOCTEH OTAEIBHBIX KaTerOpuil  aclupaHTOB,
YTBEP)KICHHBIMH TpPHUKa30M MMHUCTEPCTBA HAyKW M BhICIIETO oOpa3oBanus Poccuiickoit
@eneparun ot 20 okTs10pst 2021 1. Ne 951.

CocraBuTelnpb IpOrpaMMsl.

/  KaHaUAAT XUMHUYECKUX HayK, mpodeccop Apuakosa P.JI.

(moamuce) (pamwunus, THUIMATIBI, yYeHAs! CTCTICHb, 3BAaHKE U
JOJPKHOCTH )

[Tporpamma oOcysxaeHa u ogo0peHa Ha 3acenanuu kadenpsl xumuu 13.12.2025 . (mpotokon No
5).

[Tporpamma obcyxaeHa u ogoopeHa YueOHO-METOIUIECKUM COBETOM XUMHUKO-OMOJIOTHYECKOTO
¢akynbrera ot 21.03.2025 1. (mpotokon Ne 6)



Jlis ompeneneHuss XMMHYECKOTO COCTaBa BELIECTB W MaTepHalioB B HACTOALIEE BpeMs
NPUBJIEKAIOT METO/bI, OCHOBAaHHbIE HA XUMHUYECKHX, (PU3MUECKHX M OMOJOTHYECKUX MPUHIUIIAX.
OTO NPUBOAMT K TOMY, UYTO QHAJIUTHKAM, CHEIHAIH3UPYIOIIUMCS, Hampumep, B 0O0IacTH
HEUTPOHHO-AKTUBALMOHHOI'O aHallu3a, HY)XKHbBI CYIIECTBEHHO HWHBbIE 3HAHHUA 10 CPABHEHUIO C
aHAJIUTUKOM, paboTaloLMM B O0JIaCTH KyJIOHOMETpUHU. B TO ke BpeMms U Te, U Apyrue JOJDKHBI
ObITh 3HAKOMBI C OOIIMMHU BONPOCAMH AHAIUTHUECKOW XUMHH, TaKUMH, Kak TpeOOBaHUS K
NPEJCTaBUTEIILHOCTU MPOObI U MpaBuUiaM ee oTOopa, WK CrocoObl U3BJICUCHHUS HMH(DOPMAILUN U3
AQHAJIMTUYECKOTO0 CHUTHaJla, JOJDKHBI IMPEICTABIATh ceOe IOJIOKEHUE M POJIb KaKJOro METoja B
o0111eM apceHane METOJ0B aHAINTUYECKON XMMHHU, YMETh IIPaBUIbHO BBIOMpATh METO/Ibl aHAJIM3a,
OTBEUAIOLME I[OCTaBICHHON 3ajgade. byaymemy kaHauaary Hayk CJIEAyeT 3HaThb COBPEMEHHOE
COCTOSIHWE W TCHJCHIMU DPa3BUTHS AHATMTUYECKONH XHMHUHM M AHAJUTUYECKOH CIIy>KOBI, UMETh
npejcTaBieHue 00 OCHOBHBIX HAy4HbIX LEHTpaxX W COOOLIeCTBaX aHAIWTUKOB, O HAay4yHOU
autepatype. B cBs3u ¢ 3TUM mpexacraBisercss 1eecooOpa3sHbIM HMMETh OOIIYH0 MpOrpaMmy,
KOTOpast TaeT BO3MO>KHOCTh NMPHUHUMATh KaHIUJAATCKUI 9K3aMEH B PaMKax MOATOTOBKH KaH]IU/IaTOB
XUMHUYECKUX U TEXHUUYECKUX HAYK IO CIIEHUANIbHOCTH "AHAIUTHYECKAs XUMUS .

Heo0xonuMocTh cocTaBieHUs €IMHON NMPOrpaMMbl TUKTYETCSl TaKXKe TeM, YTO peaslbHbIN
aHaJIM3 4YacTO BKJIIOYAeT B KAayecTBE OTIENIbHBIX 3TAllOB PAa3HOPOJHBIE ONEpalyy; MHOTAA caM
METO/I aHAJIM3a, B TOM YHCIE B MPUOOPHOM O(OPMIICHHH, OCHOBAH Ha Pa3IMYHBIX mpuHImMIax. K
TaKUM METOJIaM OTHOCSTCSI, HAaIlPHUMEp, XpoMa-Torpaduyeckre METOAbI aHaJIH3a.

Hacrosmas nporpaMMa  9K3aMeHa  KaHAWJaTCKOTo MUHUMYyMa OXBaTBIBAET
OCHOBOIIOJIATAIOINE pPa3Jiesibl aHATUTHUECKOW XUMHUHM, OCHOBHBIE METOMABI CPEJACTBA U OOBEKTHI
aHanmu3a. [lomumo 001iero sK3aMeHa Mo aHATUTUYECKOH XUMUHM PEKOMEH]IYeTCs C/1aBaTh YK3aMEHBI
10 OTJENBHBIM pa3JellaM AaHATUTHYECKOW XWMHH, TEMaTHYECKH COOTBETCTBYIOUIUM IPOQHITIO
JICCEePTAlMOHHON paboThl acmupaHTa. OTH pasfeibl ONpPEAessIoTCs OopraHu3aluei, rae caaercs
9K3aME€H, W HAy4YHbIM pYKOBOJMTEJIEM OHK3aMEHYIOLIErocs; MO MeCTy CAayd 3K3aMeHa

pa3pabaThIBAlOTCS M YTBEP)KIAIOTCS COOTBETCTBYIOIINE JOMOIHUTENbHbBIE POTPAMMBI.
OcHoBHasi nporpamMmma

1. OBIIIME BOITPOCHI

1.1. Beeaenune

[Ipenver anamuTdeckod xumuu. Llenn W OCOOCHHOCTH aHATUTUYECKOM XUMUHU H
AHAIUTUYECKOU CITy:KObl. B3anMOCBs3b aHAIMTUYECKOW XUMHUU C IPYTUMH HayKaMH, 3Ha4€HUE JUIs
obmrecTBa (HapOJAHOE XO3SMCTBO, OKpY)KAroIash cpenaa, MEIUIIMHA, CMEXHBIE 00JIaCTH HAyKH).
OCHOBHBIE 2TaIlbl Pa3BUTHUS.

AHanuTHuYeCKue 3aa4n; OOHApYKEHUE, UICHTH(PHUKAIUS, ONIPE/IeTICHIE BEIEeCTB.

MeTonpl aHATUTHYECKOW XUMHU. XHUMHUYECKHE, (PU3MYecKne W OHOJIOTMYECKHE METOJIBI.
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Metonsl oOHapyXeHHs, WIACHTHU(QUKAIMHN, pa3feleHUus] M KOHUEHTPUPOBAHHUSA, OIpeAeICHUS;
ruOpuIHble W KOMOWHHpPOBaHHbIE MeETOJbl. MeToabl TpsMble U KOCBEHHBIC. Y CIOBHOCTh
KJaccupuKaruii.

OCHOBHbIE ~ XapaKTEPUCTHKH  METOJOB  OINpPEAEICHHS:  YYBCTBUTEIBHOCTb,  Ipelen
oOHapyXeHHs, [AMara3oH ONpPENeNsIeMbIX COJEp>KaHUM, BOCIPOU3BOAMUMOCTh, MPABUIBHOCTD,
CEJIEKTUBHOCTh. MeToll 1 MeTouKa. [IpoIoKUTENBHOCTD, TPYA0EMKOCTh, CTOUMOCTH, IPUOOPHOE
o0ecrieyeHne METOIMKH aHaTN3a.

Bugel  XuMHuuYecKoro - aHaiM3a:  WM30TOINHBIM,  aTOMHBIM,  CTPYKTYPHO-TPYMIIIOBOM
(byHKIIMOHANBHBIM),  MOJIGKYJSPHBIM,  BEIIECTBCHHBIM,  (a3oBbIA.  Makpo-,  MHUKpO-,
YJIbTPAaMHUKPOAHANU3.  JIOKambHBIM,  HEpaspylIAlOIIUWA,  IUCTAHUHUOHHBIM,  HEIPEPHIBHBIN,
BHE1a00paTOPHEIH (IT0JIEBOH ). AHAIHM3 U KOHTPOJb, HX CeIH(UKa.

EnuncTBO aHanuTHueckoro mpouecca. Jluanektudyeckas CBsi3b MpoOJIeMbl, METO/Ia, 00ObEKTa
aHaJIM3a U OTMPEENIIeMOTr0 KOMIIOHEHTA.

Opranu3anus aHAIMTHYECKOW CayxkObl, ee ¢yHkuuu. KOHTpOIH TEXHOIOTHYECKUX
nporeccoB. MapKHpOBOYHbIE aHAIM3EI. Pe3ynbTaT XUMHUYECKOTO aHAIN3a KaK IMOKa3aTelbh KauecTBa
IPOAYKIMH. ApOUTPaKHBIN aHATH3.

HpI/IHI_II/IHH YHI/I(bI/IKaI_II/II/I U CTa”HAapTU3alu aHAJIMTUYICCKUX METOIMK.

2. METOJIbI AHAJIU3A
2.1. XumMn4yeckue MeTOaAbI
XUMHUYECKHE TIPEBpAIICHHS BEIIECTBA — OCHOBA XMMHMUYECKHUX MeEToAoB. lMcrnonb3oBaHue
3aKOHOB TGpMO}II/IHaMI/IKI/I (XI/IMI/I'-IGCKOC paBHOBeCI/Ie) U KHUHCTHUKU OJI1 OIIMCAHUA U ynpaBneHm{
peaJ'II)HBIMI/I TOMOT'€HHBIMHU U FeTepOFeHHLIMI/I CUCTEMAaMMU.

2.1.1. Teopemuueckue ocHogbi

KonnuecTBeHHBIE XapaKTEPUCTUKHU PABHOBECUI: TEPMOJIMHAMUYECKAs! U KOHLEHTPALMOHHbBIE
KOHCTaHTBI, CTaHAAPTHBIA U (OpMalbHBIA MOTEHLIHMAJbI, CTENEHb O0pa30BaHUsA (MOJIbHASI JOJIS)
KOMIIOHEHTa. PacueT akTHMBHOCTEH M PaBHOBECHBIX KOHLEHTpauui kommnoHeHToB (pH, pM u
KOHIIGHTPAllMM pa3HBIX KOMIUIEKCHBIX (OpM, MOJIEKYJISPHOH M HOHHOM pacTBOpUMOCTEN).
Bydepnocts cuctem (pH, pM u penoke 0ydepsi).

KuciorHo-ocHOBHOe paBHOBecHe. Pa3BuThe NpencTaBiIeHUN O KHCIOTaX W OCHOBAHMSX.
Hcnonp3oBanue MNPOTOJUTHYECKONM TEOpPUM JIg OINHUCAHWS paBHOBECHil. BrusHWe CBONCTB
pacTBOpUTENS  (JIOHOPHO-AaKUENTOPHBIX, JUAJIEKTPUUYECKOM NPOHU-IIAEMOCTH, aBTONPOTOJIN3A);
Kinaccupukanus pacrBoputeneil. KoHCTaHTBI KMCIOTHOCTH M ocHOBHOCTU. DyHKuus [‘ammera.

BydepHbie pacTBOpHI.



KommiexkcooOpa3oBanue. TUIIBI KOMIUIEKCHBIX COCIUHEHUH, UCIOIb3YEMBIX B XUMHUYECKOM
aHaimze. KowmmiekcHble coeauHeHuss B pacTBope. (CTymeHuaToe KOM-TUIEKCOOOpa3oBaHHE.
KoHncrantsl ycroituuBocTu. MeTosbl onpeiesieHrs COCTaBa KOMIUIEKCHBIX COCUHEHUN U pacyeTa
KOHCTaHT ycTohumBocTU. KuHeTnka peakumii komriekcooOpasoBanus. MHepTHbIe U JaOUIbHBIC
KOMIUIEKCHI. YTpaBiIeHUE pPeaKk-IUsIMU OCAXICHUS-PACTBOPEHUS] U OKUCICHUS-BOCCTAHOBICHUS C
MOMOIIBI0 KOM-TIeKcooOpa3oBanws. [I[puMephl HCTIOTh30BaHUS KOMILIEKCOB.

OKHUCINTETBLHO-BOCCTAHOBUTE/ILHOE paBHOBecHe. OOpaTuMbie M HEOOpaTHMbIE PEaKIUU.
VYpaBuenue Hepucra. CrangaptHble W peanbHble ((opMayibHBIC) MOTEHUIUAIbl. CMeENIaHHBIA
noreHuan. MeTopl u3mMepeHus noreHanoB. Koncrantel paBHoBecusl. MexaHH3M OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX  peakuuil. KaramuTudeckue, aBTOKATATUTUYECKHUE, COMPSIKEHHBIE U
WHYLIUPOBAHHbBIE OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE PEAKIUU.

IIpoueccnl ocaxneHusi-pacTBopenusi. PaBHoBecus B cUCTeMe KUAKOCTh -TBepaas (asa.
KoncTtantel paBHOBecHs (TEPMOAMHAMHUYECKOE U pEaTbHOE MPOU3BEIECHUE PACTBOPUMOCTH);
pacTBOPUMOCTb. MexaHU3M 00pa30BaHUS M CBOWCTBA KPUCTALIMYCCKHX U aMOP(PHBIX OCAIKOB.
Komnounneie cucreMbl. 3arps3HEHUs M YCIOBHS MOTYYEHUS YUCTHIX OCAJKOB. YCJIOBHUS MOJHOTO
OCKICHHS U PACTBOPEHHS OCAJKOB.

Opranuyeckue peareHTbl B XMMHYeCKOM aHaau3e. DyHKIMOHAJIbHO-aHAIUTHUYECKUE
rpymnmsl. BrausHue CTpyKTypsl Ha CBOMCTBA OpraHWYECKUX peareH-TOB. (OCHOBHBIC THIIBI
COCIMHEHUN, O00pa3yeMbIX C YYacTHEM OPraHMYECKHX pEeareH-ToB. TeOopeTUYeCKHe OCHOBBI
B3aUMOJICHCTBUSL OpPraHUYECKUX pEarecHTOB C MOHAMU METauioB. BaxkHelume opraHudeckue

aHAJTUTMYECKUE PeareHThl, 001aCTH UX MPUMEHEHUS.
2.1.2. TIpasumempuueckue memoowt

CymHocTb, 3HauyeHHWE, JOCTOMHCTBA M  OrPAaHMYEHHUS TPAMBIX M  KOCBEHHBIX
rpaBUMETPUYECKUX  METOJ0B. TpeOoBaHus, MNpeabsBIsieMble K ocaakaMm. Baxueiue

HEOpPraHMYECKHE U OPTaHUYECKUE OCAAUTETTH. AHATUTHYECKHUE BECHI.
2.1.3. Tumpumempuueckue menoonl

Teopernueckne ocHoBbl. CymHocTh M Kiaccupukanus. Buabl TuTpoBanus (mpsiMoe,
oOpatHoe, kocBeHHOe). KpuBeie TuTpoBanus. Touka OSKBHUBAJIEHTHOCTH, KO-HEYHasi TOUYKa
TUTPOBAHUS U METOBI €€ NHIUKALIUN.

KucaoTHo-ocHOBHOe THTPOBaHHe. KHCIOTHO-OCHOBHOE TUTPOBAHUE B BOJAHBIX U HEBOJHBIX
cpenax. [lepBuuHble cTaHIapTHBIE PACTBOPHI JUIsl YCTAHOBJIEHHSI KOHIEHTPALlUU PACTBOPOB KHUCIIOT
u 1menoyeil. Kpusble THTpOBaHMS ISl OAHO- 1 MHOTOOCHOBHBIX cUcTeM. HIMKaTOpHI.

OKHCINTETbHO-BOCCTAHOBHUTE/IbHOE TUTPOBaHue. [lepBuYHbIE 1 BTOPUUHBIE CTaHAAPTHBIE
pactBopsl. KpuBble TtuTpoBaHus. HMuaukaropbl. TUTpoBaHME MHOTOKOMIIOHEHTHBIX CHCTEM.
[IpenBaputenbHOE OKHUCICHHE UM BOCCTAHOBJIICHUE OIpeaesieMblx coeauHeHuid. Kparkas

XapaKTepUCTHKA METO/IOB: MepMaHraHaTOMETPUH, MOJIOMETPHH, OMXpPOMaTOMETPHH,
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OpoMaToMeTpHH, [IEPUMETPHUH.

Komniiekcomerpuyeckoe TuTpoBaHue. CyIIHOCTh, aHAIUTHYECKHE OCOOEHHOCTH.
Hcnonp3oBaHue aMHUHOTIOIMKapOOHOBBIX KHUCJIOT B KOMIIJIEKCOHOMETPUH.
OTHIICHIMaMUHTETPAyKCyCHas KuciaoTa W ee jauHatpueBas conb (D/(TA). Baxneimme
YHHUBEpCaJbHble U cHelupUYecKue METAUIOXPOMHbIE WHAMKATOpHL. [IprMepsl npakTUyecKoro
MCII0JIb30BaHUsl KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.

OcanuresbHoe turpoBanme. CymHocTs. Kpuble THUTpoBaHusA. Meroabl HMHAM-KaLUU
KOHEYHOM TOYKH TUTpOBaHUs. IHAUKATOPBI.

2.1.4. Kunemuueckue memoonl

CymHocTh METOJI0B. NuaukaTopHble peakuuu, MHIUKATOpPHbIE BELIECTBA.
JuddepeHnmanbHbIil 1 MHTETpAIbHBINA BapUaHThl METOAOB. KaTalnTHYeCKUi M HeKaTaIMTHYECKUI
BapUaHTBl  METOJOB. MeToabl  ONpeAeNeHUusT KOHLUEHTPALUMW  HWHAMKATOPHBIX  BELIECTB.

YyBCTBUTEIBHOCTD, H30MPATEIBHOCTh U TOYHOCTD, O0JIACTH IPUMEHECHHS.
2.1.5. Buoxumuueckue memoont

CyurHocth MeT010B. DepMEHTATHUBHBIE WHIMKATOPHBIC PEAKIMU. XHUMHUYECKas MPUpoJa U
cTpykTypa (epmenToB. DepMeHT-CyOCTpaTHbIe KOMILIEKCH. DakTOphI, BIUAIOIINE HA CKOPOCTb
dbepMeHTaTUBHBIX peakiuid. VMMMoOunn3oBaHHble ¢GepMeH-Thl. buoceHcopbl U (epMEeHTHBIE
AIEKTPOIBI. CymHocTb MMMYHHBIX METO/IOB. NmmyHObepMeHTHBII aHaIIu3.
PagmonmMmyHonornuecknii  aHanu3. MeTOIbl pPETUCTPA-IIMM  AHAIMUTHYECKOIO0 CHTHAJIA B
OMOXMMHMUYECKMX W HWMMYHHBIX MeTofax. UyBCTBUTENBHOCTh, H30MPATEILHOCTH M TOYHOCTH

MeTo/10B. O6acTH MPUMEHEHHsI, BO3MOKHOCTU M OTPaHUYEHHUS.
2.1.6. Tepmuueckue memoont

Tepmuueckue 3pQPexTsl Kak NMpUYMHA WIM CJIEACTBUE XMMMUYECKHUX peakuuid, (pa3oBbIX U
CTPYKTYpHBIX mpeBpamieHuil. I[IpsiMple TepMuueckne METOAbl aHalIu3a. OJHTAIbIIUMETPUs

(kanopuMeTpus), TEePMUUECKUIN aHATN3, TEPMOTPaBUMETpPHUs, KaTa-pOMETPHSI.
2.7.6. I'az060110MomempuuecKuii anaius

[TpuHIMT METOIOB. OcobennoctH " CcrI0COOBI BBITTOJTHCHHUS. [Tpumenenue
ra30BOJIIOMETPUYECKUX METOJIOB B OPraHUYECKOM OJJIEMEHTHOM aHalu3e, I OINpPEeIeSICHUs

yriaepoja B MeTaiiaX | CIlaBaX, IPU aHAIHU3€ IBIMOBBIX T'a30B, CBETUIBLHOTO ra-3a.
2.1.7. Dnekmpoxumuueckue memoowl

Teopernueckne ocHOBbI. (OCHOBHBIE NIPOLECCHI, TNPOTCKAIONIME HA JJNEKTPOAAX B
NEKTPOXUMHUYECKON suerike. KuHeTmka »sieKTpoxumuueckux mnponeccoB. [lomspusanmonHas
kpuBas. Knaccudukaus 31eKTpoOXUMHUYECKUX METOIOB.

IHoreHnuuomerpus. PaBHOBECHBIE JJIEKTPOXUMHUYECKHE CHCTEMBI M HMX XapaKTCPUCTUKH.
Hcnonb3oBaHue TMpsMBIX M KOCBEHHBIX IIOTCHIMOMETPUYECKHMX METONOB B aHauu3e U

6



uccienoBanuy. MoHoMeTpus: BO3MOXXKHOCTH METOJAa W OrpaHWYEHHUsA. THIBI MOHOCEIECKTHBHBIX
NIEKTPOJIOB U HX XapaKTEpUCTUKH. DEpMEHTHBbIE U Ta304yBCTBUTEIBbHBIE DJIEKTPOIBI. 10JEBBIE
TpaH3UCTOPBL. [IoTEeHIMOMETpUYECKOE TUTPOBAHUE C HEMOJSPU30BAHHBIMU U IOJISIPU30BAHHBIMU
3JEKTpoaMu. XPOHONOTEHIIMOMETPHUS IIpsiMasi © HHBEPCUOHHAS.

Kynonomerpus. Ilpsimas nmoreHnnocratuyeckas U rajJbBaHOCTaTHYECKAs KYJIO-HOMETPHUS —
0€37TaJIOHHBIN, BBICOKOUYBCTBUTENIbHBIN METOJ aHanu3a. KyJoHOMET-puyeckoe TUTPOBAHUE, €T
BO3MOKHOCTH U IIPEUMYLIECTBA IIEPE] IPYTUMU TUTPU-METPUUYECKUMU METOAAMM.

Bosbramnepomerpusi. XapakTepUCTHKU BOJBTaAMIIEPOTPaMM, UCIIOJIb3YEMBIE JJI U3Yy4EHUS
U ONpENCNICHHs  OpPraHM4eCcKMX M  HEOPraHW4eCKMX  COeAMHEHHH.  MeTrponoruueckue
XapaKTEPUCTHKN KJIACCUYECKOH, OCHMIIOrpaduiecKoil, HMITyJIbCHOH M IePEeMEHHO-TOKOBOM
noJsiporpaduu, BO3SMOKHOCTH M OTPAHUYEHUS ITUX METOA0B. Mcronb30BaHME KaTaIUTHYECKUX H
a/ICOPOLIMOHHBIX TOKOB JJISi TOBBILIEHUS CEJIEKTHUBHOCTH M YYBCTBUTEIBHOCTH ONpEAEICHUS.
HMHuBepcroHHAsl BOJIBTAMIIEPOMETPUS U €€ IpUMEHEHHEe B aHaiu3e. lIpsAMble UM KOCBEHHBIE
BOJIbTAMIIEPOMETPUYECKHE METO/BI.

Konaykromerpusi. DKBUBaJICHTHAs U yJeJbHAsI 3JEKTPOIIPOBOAHOCTh. I10/1BUKHOCTD HOHOB.
HuskouacToTHast KOHIOYKTOMETpHSA: NPAMOM METON U KOHAYKTOMETPUYECKOE THUTPOBAHUE.
Vcnonb30BaHMEe KOHIYKTOMETPUYECKUX JAaTYMKOB B XpoMaTorpaduu U APYyruxX METOAax aHaJIN3a.

DJIEKTPOrpaBuMeTpHUs. DJIEKTPOJIU3 NPU KOHTPOIMPYEMOM IOTEHLMAIE U INpH 3aJaHHON
BEIMYMHE TOKa. IIpumeHeHuwe »syekTponmsa s pa3felieHus KOMIIOHEHTOB CMECH M HX

KOJIMYCCTBECHHOT'O OIIPCACIICHH.

2.2. du3zndyecKne MeTOIbI

BzaumopelicTBue BeIIECTBa C QJICKTPOMAroHuTHBIM =~ U3JIYYCHHEM, IIOTOKaMH YaCTHILL,

MarHUTHBIM T0JIEM — OCHOBA (DU3UYECKUX METOJ/IOB aHAJIU3a.
2.2.1. MemoObt amomHOIll ONMUYECKOI CHEKMPOCKORUU

Teopernyeckne OCHOBbI. ATOMHBIE CIEKTPHI dMHCCHU, TOTJIOMICHUS U (IyOpECIEHIIHH.
PesonancHoe  mornomenme.  CaMoONOTJIONIEHHWE,  HOHM3aIMs.  AHAJUTHYECKHE  JIUHHUH.
AHATMTUYECKHUI CUTHAJ. 3aBUCHMOCTh aHAJIMTUYECKOTO CUTHAJIA OT KOHIICHTPAIIUH.

ATOMHO-IMHCCHOHHAA clieKTpockonus. Bo3Oyxnenue mpo0 B mmameHu. BozOyxineHue B
IyrOBOM H HUCKPOBOM paspsaax. WHAYKTHBHO cBs3aHHas Iutazma. Dororpaduueckas u
dorornekTpudeckass peructpauus crnektpa. KommbroTepHas —aeHcuToMmeTpus. OnTHueckue
CHIEKTPOMETpPHI, KBAaHTOMETpHL. MaeHTU]HKAIMS DSIEMEHTOB IO 5SMUCCHOHHBIM  CIIEKTpaM.
Ompenenenre OTHETBHBIX 2yeMEeHTOB. (CrocoObl ompesneneHust coiepkanus. Dusznyueckue u
XMMHYECKUEe TMoMmexu. Buyrpennui cranmapt. [logaBiieHre MeEMAKOMMX BIUSHUNA MaTPHIBI U
COMYTCTBYIOLIUX AJIeMEHTOB. [Ipumepbl ncnonab30Banus. AHAIN3 TBEPAbIX BEIIECTB U MAaTEPUATIOB,

TCXHOJIOTUYCCKUX PaCTBOPOB, APYTIHUX O0OBEKTOB.



AToMHO-a0copOuuoHHass cnekrpoMerpusi. CymHOCTh MeTofa. VICTOYHUKM M3ITy4EeHUS
(JTamIIBI ¢ TTOJIBIM KaTOJ0M, 0€33JIEKTPOIHBIC pa3psiAHbIC JaMITbl, J1a3epsl). [ImaMmenHas aToMu3arms.
XapaKTepUCTUKU TUTaMeH M uX BbIOOp. TuIbl ropenok. DieKTpoTepMudeckas aToMu3anus. Tumsl
JNEKTPOTEPMUYECKUX aTOMU3aTopoB. CrocoObl moAroroBku MpoObl. [lomexu: Xumuueckue u
duznyeckue. Koppekiusi mo-mex (MCIOJIb30BaHUEM BCIIOMOTATENIbHOTO HCTOYHHKA CILIOLUIHOTO
cnektpa u 3pdek-ta 3eemana). HyBCTBUTETLHOCTD U U30UPATEIHHOCTD. [IprMepsl UCTIOTB30BaHUSI.

AToMHO-uyopecuenTHass crnekTpockonusi. [Ipuaiun Mertoma. CrmocoObl BO30YXKIEHUS
atoMoB (Y@ wusnmyuenue, jiazep). B3aumHoe BIMsSHUE 5JE€MEHTOB U YCTPAaHEHHE J3TUX BIUSHUIL.

[TpakTHueckoe NpUuMeHEeHue.

2.2.2. Memoost penmeeHOBCKOU u  IIeKMPOHHOU chekmpockonuu  MeToabl

PEeHTreHocneKTpaabHoro ananusa (PCA).

OcCHOBHBIC CBOICTBAa M XapaKTEPUCTUKH PEHTICHOBCKOro wu3iaydeHus. OOo3HayeHHsS B
peHTreHOBCKUX crekrpax. IlpaBumma otbopa. Knaccubukamms smuccnoHHbix MetonoB PCA.
DIIEKTPOHHO-30H0BBIN PEHTTE€HOCIIEKTPAJIbHBIN MHUKPOAHAIIA3 (PCMA),
peHtreHopaguomerpuueckuii  ananu3 (PPA), peHTreHocnmekTpalbHbI aHaaWM3 C HMOHHBIM
Bo30yxaeHueM (PIXE), penrrenoduyopectienthsiii anamu3 (PDA). 3akon Mo3nu. 3aBUCHMOCTD
BbIXO/Ia PEHTTEHOBCKOM  (piyopecieHUMH OT aTOMHOIO HoMmepa 3jemeHTa. DakTopsl,
OTIpeNieNAIoNMe HUHTEHCUBHOCTh (piayopecueHnu. KauecTBeHHbBIM M KOJMYECTBEHHBINH aHAJIM3.
Marpuunsie 3¢ dexThl. TUIBI pEHTT€HOBCKUX CHEKTPOMETPOB. CHEKTPOMETPHI C SHEPreTUUYECKOH U
BOJIHOBOM Aucriepcueid. CpaBHUTEIbHAS XapaKTEPUCTUKA METO10B. [IpakTrueckoe npuMeHeHue.

AOCOpPOIIMOHHBI  PEHTreHOCHEeKTpanbHbli  aHanu3. llpunmun  merona.  Ilornmomenue
PEHTI€HOBCKOTO M3JIy4eHMsI, Kpas MOIJIOMEHHs. 3aBUCUMOCTh KO3(pQHIHMEHTa MOTJIOLICHUs OT
aTOMHOM Macchl M NOPSIIKOBOrO HOMepa 3nemeHTa. [[pumenenne Merona.

PentrenoBckasi porodiekTpoHHas cnekrpockonusi (POIC; anekTpoHHAs CHEKTPOCKOMUS
s xumudeckoro ananuza, JCXA). OcHoBbl MeTOna. 3aBUCHMOCTh KHHETUYECKOW JHEPTUu
(OTO3EKTPOHA OT SHEPrMU BO30YKIAIOIIETO U3IYUYECHUS U DHEPIrUU CBSI3U DJIEKTPOHA B aTOME.
3aBUCUMOCTh SHEPIMM CBSI3M OT aTOMHOrOo Homepa osneMeHTa. CpeaHss TiayOMHa BBIXOAA
(b OoTORIEKTPOHOB. AHaANNU3 MOBEpXHOCTH. [IpakTHUeckoe mpruMeHeHue.

O:xe-32JIeKTPpOHHAs cnekTpockonus. IlpuHnmn wmeroma. 3aBucumocts 3Heprun  Oxe-
AIIEKTPOHOB OT AaTOMHOTO HOMEpa »JJIEMEHTa. AHAIUTUYECKHE BO3MOXHOCTH U 00JacThb

MIPUMEHEHHUS.
2.2.3. MemoObt MONEKyAAPHOI ONMUYUECKOU CHEKMPOCKORUU

TeopeaneCKue OCHOBBI. MOJ'IGKyJ'[S[pHI)Ie CIICKTPHBI ITOIJIOICHUS, HCITYCKaHUA. OcCHOBHBIE
3aKOHBI CBCTOIIOIJIOIICHUA W HCIIYCKaHMHA. Paccesnne cBera. Honﬂpmaum{ H OITHYCCKas

akKTUBHOCTh. CII0COOBI HU3MCPCHUA AHAJIUTHUYICCKOI'O CUTHAJIA.
te]



CnextpodoroMeTpusi. DIEKTPOHHBIE CHEKTPHI M DHEPreTHUECKHUE MEPEXO0/bl B MOJEKYIax.
CriocoObl  MOHOXpOMATH3aIllMM  CBETOBOrO0 TOTOKAa. IlyTM TOBBILICHHS U3-OMPaTEIbHOCTU
onpenenenusi. CriocoObl ompeneneHuss KOHIEHTparuu BemecTB. Juddepenimanbueii Meron B
criekTpodoTomMeTpun. AHAJIN3 MHOTOKOMIIOHEHTHBIX cucteM. [IpomsBopHas crnekTpodoToMeTpus.
Cnekrtpodoromerpuueckoe  TUTpoBa-HHe. ChHekTpockomusi  OoTpaxkeHus. JlocTomHCTBa |
orpaHu4eHust MeTo10B. [IpakTu-yeckoe npuMeHeHue.

JlromuHecueHTHbIe MeToAbI. Bup! moMunectuenmu. @nyopecuenys u Gpoc-popecueHmus.
OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHOW JIOMHHECUEHIMH. TylIeHHe JIOMHUHECICHIINH.
KauecTBeHHBIH 1 KOJMYECTBEHHBIN aHaN3. JIIOMUHECIIEHIS KpHCTAILIOPOCHOpPOB.

HUK- u pamaHoBckasi (KOMOMHAIMOHHOIO paccesinus) cnekTpockonusi. Ko-nebarensHbie
U BpallaTeNbHbIE CHEKTphl. KauecTBeHHass MHTEPNpETalus CIEKTPOB M KOJIMYECTBEHHBIN aHAIN3:
UICHTU(HUKALUS BEUIECTB, CTPYKTYPHO-TPYNIIOBOM M MOJICKYJISAPHBIA aHAlM3, OMNpEAeiIeHUe
CTPOEHUSI MHIUBUAYAIbHBIX cOeqUHEHUH. OCOOEHHOCTH aHalu3a ra3oB, PaCTBOPOB U TBEPABIX
00pa3noB. CHeKTpOCKONHsS BHYTPEHHEro OTpakeHus. CIEKTPOCKONHS C HApYIICHHBIM MOJHBIM
BHYTPEHHUM OTpaxkeHrneM. [loriomienne B MUKpPOBOTHOBOW 00JIaCTH.

Hedenomerpus u typOumumerpus. Potoakyctudeckas crekTpockonus. [loms-pumerpus.

[TpUHIUITBI METOIOB U OOJIACTH TPUMEHEHHS.
2.2.4. Memoowt macc-cnekmpomempuu

OcHoBHbIE CcHIOCOOBI OOpa30BaHMS MOHOB: DJIEKTPOHHBIA yAap, XUMHYECKash HOHM3alMs,
MOHM3AlIMA B T10JI€, O] IEHCTBUEM U3JIyUEHUS Jla3epa, B MHAYKTUBHO CBA3aHHOM IUIa3Me, TICIOIIEM
paspsange, BakyyMHOM wuckpe u Jp. CrnocoObl Macc-CIEKTpalbHOTO aHajiM3a, pPerucTpanus |
UHTEpIIpeTanuss cnekTpoB. KadecTBEHHBI M KOJIMYECTBEHHBIH aHaiu3. AHAIU3 ra3oo0pa3HbIX,
KUJKUX U TBEPAbIX BellecTB. M3oTonmHoe pa30aBieHHE B Macc-CEKTpoMeTpuH. JIOKanbHBIA U
NOCTIOWHbIM aHanmu3. O0JacTu NMPUMEHEHHUS: W30TOIHBIM, 3JEMEHTHBIA U MOJIEKYISIPHBIN aHaIu3,
ofpeJieieHe  ra3000pa3ylolMx MnpuMmeceil. Xpomaro-macc-CeKTpoMeTpusi. Tumsl  Macc-

AHAJIN3aTOPOB: TMHAMNYCCKUC, CTATUUCCKHUEC, BPECMSAIIPOJICTHBIC.

2.2.5. Memoowvt maznumnozo pe3onanca aoep u 3J1eKmpoHos

Teoperudyeckue OCHOBBI. MarHUTHO-IMIIOJNBHBIE NEPEXOAbl. MeXaHU3MBl pellaKCaluu:
CIIMH-PELIETOYHAs U CIIMH-CIIMHOBAs peliakcauus. [ MpoMarHuTHOE OTHOLIEHHUE.

AMP-cnieKTpOCKONMS: MAarHUTHBIA MOMEHT SJpa U €ro B3aUMOJECHCTBUE C MAarHUTHBIM
MOJIEM; pealTi3alisi MArHUTHOTO PE30HAHCA; XUMUYECKUI CIIBUT Y CIIMH-CIIMHOBOE B3aWMO/ICHCTBUE;
MpUMEHEHHUE TSl HACHTU(PUKAIINHA COSTUHEHUH.

IIIP-cieKTPOCKOMUsI: MOJIOKEHNE PE30HAHCHOTO CUTHANA U §-pakTopa; dIeK-TPOH-SIEPHOE,

AIIEKTPOH-3JIEKTPOHHOE B3aMMOJIEHCTBUE U CBEPXTOHKAs CTPyKTypa crnektpa JIIP; npumenenue.



2.2.6. Aoepno-gpuszuueckue u paouoxumuyeckue menmoowt

Teoperndyeckne OCHOBBI. JjeMeHTapHble 4YacTUlbl. OCHOBHBIE BBl PAJAUOAKTHUBHOIO
pacraza u siACpHbIX U3ITYyYEHUM.

AKTHBAUMOHHBIA aHanau3. HelTpoHHO-akTHBaMOHHBIA aHamu3. (OCHOBHBIE BHJbI
B3aMMOJICUCTBUSI HEUTPOHOB C AaTOMHBIMH sapamu. HMcrouHuku HeruTpoHoB. HeiTponHo-
AKTUBAIIMOHHBIA aHAIM3 Ha TEIUIOBBIX, PE30HAHCHBIX M OBICTPHIX HEHTpoHaX. OCOOCHHOCTH H
MCTOYHUKH MOTPEITHOCTEH. MeTpOoJOornyecKnue XapakTepuCTUKN METO/IA.

AKTHBanus 3apsOKEHHbIMH  4acTULAaMH. OmnpeneneHue JEerkuxX 3JIEMEHTOB C  HU3KUMHU
npenenaMu 0OHapyKEeHUsI.

["amMa-akTUBalMOHHBIA aHanu3. OnpeneneHue HeMeTauioB. YyBCTBUTENBHOCTh U AMAINA30H
omnpenensieMbIX cofepkanuil. Perucrpanus nznydennii. ['aMmma-crieKTpoMeTpsl.

JlecTpyKTUBHBIN U HENECTPYKTUBHBIA aKTUBAIMOHHBIN aHann3. CrocoObl MAeHTU(UKAIINY U
KOJIMYECTBEHHOTO ONPEEICHUS 3JIEMEHTOB. [IpuMepsl UCcTIOab30BaHUS.

PaguoxumMmuyeckue MeTOAbI: PAAMOAKTUBHBIX WHIMKATOPOB M HM30TOITHOTO DPa30aBIICHUS.
OO0m1as xapakTepucTUKa U MpUMEHEHHE.

MeccOayspoBckasi cnekTpockonusi. OO0mias XxapakTepuCTHKa MeToja. AHaIUTHUYECKas

nH(pOPMaTUBHOCTh MeToAa. OOIaCTH MPUMEHEHUS.
2.2.7. MemoOwt 10KanbH020 ananu3a u GHAIU3A NOGEPXHOCHU

Knaccudpukanms; ¢usnyeckne OCHOBBI METOAOB. JlOCTOMHCTBA M 00JacTH TMPUMEHEHUSI.
[Tonsitus mnponosbHOM M MoONepeyHoW  JoKanbHOCTH. (OcoOeHHocTH  MpobooTOOpa U
npoOONOArOTOBKH. MeTOo/bl, HCHOJIb3yeMble B JIOKAJIBHOM aHalW3e: MacC-CIIEKTPOMETPHS
BTOPUYHBIX MOHOB W Ja3epHas Macc-CIIEKTPOMETPHs, PEHTI€HOCHEKTPalIbHbI MHKpOaHaJIM3,
PEHTTeHO(OTORIEKTPOHHAsL CcTeKTpocKonus, Oske-criekrpockonusi, Metoasl MK-crexTpockornuu
MMOBEPXHOCTHU, JIIOMUHECHCHTHBIC METOJAbl MHUKpOaHaliu3a, ﬂI[epHBIfI MHKpOaHaJIN3 W ApPYyTHUC.

[TpumepsI UCTIOIB30BAHMS.
2.3. Buonozuuecxkue memoowt

CymHocTh OHMOJIOTHYECKUX METOJIOB aHalU3a, UX IMPEUMYIIECTBA W OTPAHUYEHHUS, MECTO
CpelH IPYTruX METOJI0B XMMUYECKOTO aHAIN3A.

NHaukaTopHbIi  OpraHu3M. THIBI  HMHIMKATOPHBIX ~ MEXAaHW3MOB:  MHMKPOOPraHU3MBI,
0ecr03BOHOYHBIE, I103BOHOYHbIE; pacTeHHs. @OU3HONOTHYECKH aKTHUBHBIE W  HEAKTHBHBIC
coeaunenus. Omnpenenenue (HU3NOIOTHYECKH HEAKTUBHBIX COCIMHEHHH (XMMHKO-OHMOJIOTMYECKHE
MeTonbl). B3aumozeiicTBMe HMHAMKATOPHOIO OpraHu3Ma C  OIpENeIsieMbIM  BELIECTBOM.
AHaJIUTHUYECKUH CHUTHAI M CHOCOOBI €ro perucTpauuu. MeTpolornyeckue XapaKTepUCTUKH

OMOJIOTHYECKUX MCTOI0B. Oo6nactu MMPUMCHCHUH.

2.4. Xpomamozpaguueckue memoont
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2.4.1. Teopemuueckue ocrogbl

OcHoBHble TOHATHS. Teopuss paBHOBecHOW Xxpomarorpaduu. ['paHUYHBIE YCIIO-BHS
NpUMEHUMOCTH. Pa3MbiBaHne XpomaTorpaduueckux NMUKOB M HMX pa3pemieHue. YpaBHeHue Ban-
Heemrepa. OOmue mnoaxojpl K ONTUMM3ALMU Ipolecca XpoMaTo-rpaduyeckoro paszieneHus
BEILIECTB: BBHIOOP cHCTeMbl (a3, BBHICOTHI M JHAMETPa XpO-MaTorpaduyeckoil KOJOHKH, Pa3MEpOB
YacTUL[ HENOJABIXKHOH (a3bl. CrmocoObl OCY-IIECTBIEHUS XPOMAaTOrpauuecKoro Iporecca.
Crioco0Obl  3amoHeHusT XpoMarorpa-(QU4eckux KOJIOHOK M MPUTOTOBJICHUS "TOHKUX CIIOEB'.
Oco0eHHOCTH  KamWULIPHBIX ~ KOJOHOK.  CrocoObl  3r0MpoBaHusl  BellecTB.  JleTEeKTOpBHI.

Knaccuduxarus xpomaTto-rpadudeckiux METOI0B.

2.4.2. I'az06aa xpomamocpagus

I'azo0-ancopOumnonnasi (razo-rBepaogazuasi) xpomarorpagus. CymHOCTH MeTOja.
N3otepmbl agcopbumu. TpeboBaHMs K razaM-HOCUTENSAM U afcopOeHTaM. [Ipumepsl ucnoabp3yeMbix
a7copOeHTOB. XHMHUYECKOe M aJCOpPOLMOHHOE MOAM(UIMpPOBaHHWE TIOBEPXHOCTHU aJCOpOEHTa.
Bnusiaue TemmepaTypsl Ha  yIep)KMBaHME M pasjeneHue. lazoBas xpomatorpadus c
IIPOrPaMMHUPOBAHHBIM OJEMOM TeMmIieparypsl. Jlerekropsl. [Ipumepsl npumenenus. Kontposb
IIPOU3BOJICTBA.

I'azo-xuakocTHass xpomarorpapusi. Ilpunimun wmeroma. OOBEKTHI  HUCCIIENOBAaHUS.
TpebGoBaHHA K HOCUTEISIM M HEMOJBMXXHBIM XKHUJAKUM (¢a3zaM. BrausHue npupozas! xuakoil ¢assl u
pazzensieMbIX BelecTB Ha 3()PEKTUBHOCTD pa3zesieHusl.

BoicokodddexTnBHAs KanwisspHas ra3osas xpomartorpagus. CylmHOCTH MeTona.
PeakiimonHnas razoBast xpomaTorpadus. [Ilpumepsl npuMeHeHus A1 UACHTU(DUKALIMY BELECTB, IS
aHaJIM3a CJI0KHBIX CMecell, 00bEKTOB OKPYKAIOILIEH Cpeibl.

Ceepxkputuyeckas guironaHass xpomarorpagpus. CyinHocTb, 0cOOEHHOCTH U OTJIMYUS OT

ra3oBOi M XHJIKOCTHOM Xpomarorpaduu, IpuMEeHEHHE.

2.4.3. ZKuoxocmnas xpomamozpagpus

BoicokorddexTuBHas xkuakoctHas xpomarorpapus. CymHocts Merona. TpeboBanus K
agcopOeHTaM M TMOABIKHOM (aze. BnusHue mpuponsl U cocrtaBa 3ir0oeHTa Ha 3((EKTHBHOCTD
pasneneHus. Pa3HOBMAHOCTH MeTOoJa B 3aBUCUMOCTH OT TMOJIIPHOCTH HENOJBMKHOW (pa3bl:
HOpPMaJIbHO-(Da30BBId U 0OparieHo-(ha3oBbIil Bapu-aHTHL. BbIOOp BapuaHTa B 3aBUCUMOCTH OT
MOJIIPHOCTH pa3zieNisieMbIX BemecTB. BriOop ycrmoBuit paznenenus. [lerexropsl. [Ipumenenue mms
aHaJIN3a CJIOKHBIX CMECEH.

Honoodmennasi xpomatorpagus. Heopranmueckue u opraHu4ecKue HOHOOOMEHHUKU U MX
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cBoiictBa. KommiekcooOpa3yromre noHooOMeHHUKH. KHHETHKa 1 CEJIEKTUBHOCTH HOHHOTO OOMEHa.
Bnusaue mpupoasl M cocraBa 3r0oeHTa Ha 3((EKTHBHOCTh pasleneHus BemecTB. llpumepsr
IPUMEHEHHUS [Vl KOHLIEHTPUPOBAHUS U Pa3AEICHUS HEOPTaHUYECKUX U OPIraHUYECKUX HOHOB.

HNonnas xpomarorpadpusi. OcobeHHoctr Metona. J[ByXKOJOHOYHBIM M OJTHO-KOJOHOYHBIH
BapuaHThl Metoaa. CopOenTsl. Jlerektopsl. [IpumMepsl npuMeHeHus.

Houn-napuas xpomartorpadus. [Ipuauun merona. Pors HemoaBm»KHOM (a3bl 1 BBOAUMOTO B
AIIIOEHT NMPOTUBOMOHA. OOIaCTH MPUMEHEHUSI.

Addunnas xpomartorpadus. Cnenudpuka addunHHON Xpomarorpadguu, NPUMEHIEMbIC
azcopOeHThl. Y ClIoBUs IPOBEEHUS mpoiiecca pazaeneHus. O0gacTu MpUMEHEHHUS.

IJKCKJII03MOHHAsA XpoMmaTtorpagus. OcoOeHHOCTH MexaHW3Ma YIEP)KUBAHUS MOJEKYII.
XapaKTepUCTUKN COPOCHTOB M MOABIKHBIX (pa3. Bo3MOXHOCTH M mpumepsl NpuMeHeHus. | enb-
xpomaTorpadust (TeIbIpoHUKAOMAs U Telb-PIIbTpalloHHas). MeXxaHu3M pa3/ieJeHHs BEIECTB.
Xapakrepucrtuka reneil. [Ipyumenenne B OpraHnueckoM U HEOPraHUYECKOM aHaJIu3e.

IMnockocTHas xpomaTorpagus. CynHOCTb METOa ¥ 00JIACTH IPUMEHEHHUS.
2.5. /Ipyzue memoowt pazoenenus u KOHUEHMPUPOBAHUA

Teoperuyeckue ocHoBbI. IIpomeccbl W peakuuu, JeXalMe B OCHOBE METOJOB.
TepMoaMHaMUYECKUE U KHUHETUYECKHE XapaKTEPUCTUKU pa3JelieHus W KOHILIEHTPUPOBAHHUS.
Knaccudukanus MeToI0B MO MPUPOJIE MPOIECCOB, YUCTY U Mpupoae ¢a3, IpUpojie MATPUIbl U
KoHUeHTpaTa. CoueTaHue pa3JelieHns U KOHIEHTPUPOBAHUS ¢ MeToJaMu orpeaeneHus. [IpuHiumns
BbIOOpA MeTO/1a.

Copounonnbie meroabl. Kiaccudukamus mo MexaHW3My B3aMMOJACWCTBUS BEIIECTBA C
COpOEHTOM, CTIOCO0Y OCYIIECTBICHUS MPOIECCa, TEOMETPUUECKUM MPU3HAKAM HEMOJIBIKHOU (a3bl.
KonuyectBenHoe onucanne copOMOHHbBIX MpoIieccoB. COpOEHTHI.

Ikerpakuusi. CylmHOCTh METOAa. 3aKOH pachpeiesieHus. DKCTPAKIUS U PacTBOPUMOCTD.
OCHOBHBIE  KOJMYECTBEHHBIE XapaKTEPUCTUKU: KOHCTAaHTa paclpeneieHus, KodPPUIUEHT
pacmpesienieHusi, KOHCTaHTa JKCTpakuuu, (aktop paszneneHus. Kiaccupukanus 3KCTPaKIIMOHHBIX
MPOIIECCOB IO THITY HCIIOIB3yEeMOTO JKCTP areHTa, THITy OOpa3yIOUIMXCS COCTUHEHHH, TEXHUKE
OCYHICCTBJICHUA. OCHOBHEIE THIEI COC}II/IHCHI/Iﬁ, HCIIOJIB3YEMBIX B O3KCTPAKIUH. Knaccer
IKCTPAreHTOB.

Ocaxnenue W coocaxkaeHue. lcronb3oBaHWEe HEOPTraHWYECKUX H  OpraHUYe-CKUX
OocaaUTeNe W coOocCamuTeNed JUIS  pas[eNieHus W KOHIIGHTPUPOBAHWS 3JEMEHTOB. Buisl
coocaxaeHusi. OCHOBHBIE THUIIBI KOJDIEKTOPOB. OpraHUYecKrue COOCAUTEINH.

DuiekTpoxuMmnyeckne Metoabl. Knaccudukaims. DIeKTpOBbIIEICHHE (IIEK-TPOOCAKICHUE
U 3JIEKTPOPACTBOPEHUE), LIEMEHTAIHs, IIeKTpodopes, n30Taxodo-pes.

Hcnapenue, cydiumanus U poAcTBeHHble MeToAbl. KomuuecTBeHHBIE XapaKTEPUCTHUKHU.
Knaccudukanus meronos. Mcnapenue, cyObnuMmanus Ui OTTOHKA, OTTOHKA IMOCJIE XUMHUYECKUX
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MIPEBPAILCHHIA.

Jlpyrue MeToabl pa3aejieHuss M KOHIEHTPUPOBAHMS: YIIpaBisieMas KPUCTAJUTH3AIIHS
(HampaBJieHHAsT KpUCTAJUIM3allMsl W 30HHAs I[UIaBKa), MNpoOWMpHAas IUIaBKa W JIPYTHE
MUPOMETAIUTYPIHYECKHE METOJbI, (broTarms, MeMOpaHHbIC METOJbl, XUMHUYECKHE TPAaHCIIOPTHHIC
peakuu, TepMoauddy3us.

MackupoBaH#e U JeMAaCKHPOBAHUE.

3. METPOJIOI'USI U XEMOMETPUKA

3.1. Memponozuueckue 0CHOBbL XUMUUECKO20 AHATU3A

XUMUYECKUN aHaIM3 KaK METPOJIOrHYecKas mpoieaypa. AHAIUTUYECKU curHai. Pesynbprar
aHamM3a Kak clydaiiHasg BenuuuHa. llorpemHoctd, cmocoObl HMX KiacCH(UKAIMH, OCHOBHBIC
MCTOYHUKHU NOTPEIIHOCTEN B XUMUUECKOM aHAJIU3E.

Cucremaruyeckue IOTPEIIHOCTH B XUMHUYECKOM aHanu3e. IIpaBUIBHOCTH U CHOCOOBI
IpOBEpKU NpaBuiIbHOCTU. [locTosiHHAS (aAIMTHBHASA) U MPONOPLUOHANbHAS (MYJIbTHIIJIMKATHBHAS )
cucremaruyeckas norpemuocTs. Cucremarnueckue norpemHoctu |, I, 11l pona. 3akons! cnoxenus
norpemHocrel. PeraruBuzanysi, KOHTPOJIbHBIN onbIT. PannoMusanusi.

ChiydaiiHble TOrpEeHIHOCTH B XHMHUYECKOM aHanu3e. [eHepaabHas U BBIOOpOYHAs
COBOKYIIHOCTM DPE€3Yy/IbTaTOB XHMMHUYECKOIO aHaIM3a. 3aKOH HOPMAaJbHOIO paclpeacieHUs.
Craructuka ManbIx BbIOOpOK. BocnponsBogumocts. CTaTUCTHUECKUE KPUTEPUU: MATEMaTHUECKOe
OKuJaHue (reHepajibHOE Cpe/iHee) M TeHepajbHasl AUCIepcrs CaydaiiHON BeIMYUHBI, BEIOOPOYHOE
cpelHee, TUCHepCHusi, CTAHJAPTHOE OTKJIOHEHHE, T0BEpPUTEIbHAs! BEPOATHOCTb M JOBEPHUTENbHBIN
MHTEpBAJl. XapakKTep CBA3M MEXJy 3HAYEHHEM BEIMYMHBI U €€ CTAaHAAPTHBIM OTKJIOHEHHEM
(aOCOMOTHBIM U OTHOCUTENBHBIM).

Bo3MmoxHbBIE TPUUKHBI OTKJIOHEHHSI PE3yJIbTaTOB aHalM3a OT HOPMAJIbHOTO PacCHpEeesICHUs.
Pacnipenenenue Ilyaccona. [IpoBepka HOpManbHOIO 3aKOHA pacHpeeIeHHs Pe3yIbTaTOB aHAIM3a.
[Toctpoenne rucrorpamm pacnpenenenus. Kpurepunii [Iupcona.

Cratuctuyeckas o0paOoTka pe3yabTaTOB CEpUHHBIX aHAIM30B. BpIABICHHE MTPOMaxoB.
KonTponbubie kaptel. CpaBHeHHE IBYX (kputepuil duinepa) n Heckoib-KuX (Kputepuu baptiepa,
Koxkpena) nucnepcuii. CpaBHenue 1Byx (kputepuii CTblo/ieHTa) U HeCKOJIbKUX (Kputepuii durepa)
CPEIHUX PE3yIbTaTOB XUMUYECKOIO aHAJIN3A.

YyscTtBuTenbHOCTh. Koadpduiment dvyBcTBUTENbHOCTH. IIpenen oOHapyXeHHS, HUKHAA
rpaHULla OMNpEAeNsieMbIX COJEpKaHUM, WX CcTaTUCTHYecKass oneHka. IlyTu moBblIeHUs
YYBCTBUTEJILHOCTH METOJIUK aHAIM3a.

3aKOHBI PacCHpOCTPAHEHMsI CUCTEMATHUYECKUX M CiIydalHbIX norpeurHocteil. [lorpemmnoctu
OTJIENBHBIX CTAUI aHAINM3a U KOHEYHOT o pe3yibpraTa. [IpuMeHeHne qucnepcuoHHOro aHanusa A
OIIEHKH MOTPEIIHOCTEH OTIEIbHBIX CTAIUM U ONEepalil XUMUYECKOTO aHAJIN3a.

[IpoBepka 3HauMMOCTH BBIOOpOYHOTO KO3 dUIMEeHTa Koppensiuu. Vcmonas3oBaHue
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KOPPEJSILIMOHHOTO aHAJIN3a JJIs IPOBEPKU HE3aBUCUMOCTH JBYX aHAIMTUYECKUX METOMHUK.

[IpuMeHEeHNE pPErpecCMOHHOIO aHajiu3a AJIs MOCTPOEHUS TPaJlyHMpOBOYHBIX 3aBHCHUMOCTEM.
CriocoObl IPOBEpKU aJeKBATHOCTU PErPecCHOHHON Monenu. HaxoxaeHue cozepikaHusi BelecTBa
10 IPaJUPOBOYHOM 3aBUCUMOCTH, CTATUCTUYECKAS OLICHKA PE3yJIbTaTa.

Maremarnyeckoe IUIAHMPOBAHME M ONTHUMHU3ALKAA  AHAJIUTHUYECKOIO  JKCIIEPU-MEHTA.
Hcnonp30BaHuEe JHUCIIEPCUOHHOTO U MHOTOMEPHOTO PErPECCHOHHOIO aHajau3a B IUIAHUPOBAHUU
skcnepumenTta. OrneHka 3HauuMocTd (akropoB. Ilmamel Broporo mopsiaka. CuMILIEKc-
ONTUMHU3ALIHNS.

Mertposoruueckoe obecriedeHne KOHTPOJIsSI COCTaBa BELIECTB W MarepuanoB. CTaHIapTHbIE

o0pa31Lbl. ATTeCTalMsl U CTaHAAPTU3ALUS METOAUK. AKKpeAUTalls aHAIUTUYECKUX JJa00PaTOpU.

3.2. Komnbromephuie memoovl 8 AHATUMUYECKOU XUMUU

[Tytn ucnonb3oBanuss OBM B anHanuTHueckod Xumuu: cOop, o0paboTka, XpaHEHHE WU
0TOOpa)KeHHE PE3yJIbTATOB aHAIN3a, IJIJAHWPOBAHUE U ONTUMM3ALUs SKCIEPUMEHTOB, YIIPaBICHHUE
AHATUTHYECKUMH TTPHOOpaMH, CO3JIaHHE WHTETPUPOBAHHBIX YCTPOUCTB aHanmm3aTop — IBM. Ba3sl
JTAaHHBIX, OCHOBHbIE MPUHIUIIBI UX IIOCTPOEHUS U UCIIOJIb30BAHHUS.

MHoromepHble JaHHblE B XMMHUYecKOM aHanu3e. [lepBuuHas o0paboTka JaHHBIX.
KoppenupoBaHHble  JaHHbIE; OHATHE 00 aHAJIW3€ TIJIABHBIX  KOMIIOHEHTOB ((hakTopHOM
aHanmse). MHoOromepHble perpeccusi U rpaayupoBka. [loHstue o Meromax kiaccuukanuu u
pacrno3HaBaHUs 00pa30B, KJIACTEPHOM aHAIM3E.

OO0paboTka HEIMHEHHBIX 3aBHUCHMOCTEHl B XuUMHMuYeckoM aHanmuze. [IpoGiiema BbIOOpa
HayalbHbIX npuobmpkeHuil. IlocTpoeHne u UCMONB30BaHME HENMHEHHBIX TI'PajyHMpPOBOYHBIX
3aBUCHUMOCTEH.  ANNpOKCUMAIMs  SKCHEPUMEHTAIbHBIX  3aBUCHMOCTEHW, €€  OCHOBHBIE
pazHoBuaHOCTU. [l depeHnnpoBaHie U UHTETPUPOBAHUE SKCIEPUMEHTAIBHBIX JaHHbIX. Dypbe-
npeoOpa3oBaHMe, €ro MHCHOJb30BaHUE I (UIBTpAlMM ILIYMOB U CHIDKEHUS IIPEJeoB
oOHapyxeHHs. PacueTbl XUMHUYECKMX PaBHOBECUM: OIpeJlelIeHUe PAaBHOBECHBIX KOHLIEHTpALU U
KOHCTaHT PaBHOBECHUI.

4. ABTOMATHM3AIINA AHAJIM3A

Mexanu3zanuss ¥ aBTOMATH3allMs XMMHYECKOTo aHajau3a. ABTOMaTH3auus J1abopaToOpHOIo
aHaJIN3a M MIPOU3BOACTBEHHOr0 KOHTpoJis. [lonHas u yacTuyHas aBTOMaru3anusa. ABTOMaTH3alMs
NEPUOANYECKOTO, JIUCKPETHOIO aHalIM3a M HENPEpPBIBHOTO aHain3a B MOTOKe. [IpuHIMIEI
MIPUMEHEHUS U CPE/ICTBAa aBTOMATU3ALMU. ABTOMaTU3MPOBAHHbIE MPUOOPHI, CUCTEMBI U KOMILJIEKCHI,
aBTOMATbI-aHATU3aTOPhI /711 1a00paTOPHOTO U MPOU3BOJACTBEHHOTO aHaln3a, poOoThl. [Iprmepsl
COBPEMEHHBIX BBICOKOI(D(PEKTUBHBIX aHATUTHUYECKHX NPUOOPOB-aBTOMATOB (Ta30aHAIM3ATOPBI,
XpOMAaTO-Macc-CIEKTPOMETPHI U APYT'HE CIIEKTPOMETPHI, aBTOMATHUECKUE TPUOOPHI M CUCTEMBI IS

MIPOTOYHO-UHXEKITMOHHOTO aHaIN3a, 111 0TOOpa U aHaIn3a MPoOd KOCMUYECKOTO BEIIECTBA U p. ).
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5. AHAJIN3 KOHKPETHBIX OB BEKTOB

5.1. Ananumuueckuil YUK U CMAOUl AHAIU3A

Bribop meroma u cxembl, oTOOp MpoObI, MOATOTOBKA MPOOBI (pa3iiokeHHe, pas3ieiieHue,
KOHLIEHTPUPOBAHWE M JpPYyrHe OIEpalu), MOJy4YeHHE aHATUTUYECKOW (OpPMBI, H3MEpEeHHUE
AQHAJIUTHYECKOTO0 CHTHaNa, 00paboTKa pe3yinbTaToB W3MepeHuil. BzammozamMeHseMOCTh METO/OB;

ONTHUMHM3AIIHS CXEMbI aHAIIH3A.
5.2. IIpo6oomobop u npodonodzomoska

[IpeacraBuTenbHOCTH MPOOBI: MPoOa U OOBEKT aHATN3a; Mpoda U MeTo 1 aHaiau3a. OToop mpod
TOMOT€HHOT'O U IFeTePOreHHOro coctaBa. CrocoObl MOMydyeHus: cpeiHel MpoObl TBEPABIX, XKUIKUX U
ra3000pa3HbIX BEIECTB; YCTPOWCTBA U NMPUEMBI, UCIIOJIB3YEMbIE IIPU 3TOM; IIEpBUYHAs 00paboTKa 1
XpaHeHue Tmpo0d, Jo3upyromue ycrpoicTBa. TpancnoptupoBka. OTOOp TOKCHYHBIX U
PaAMOaKTUBHBIX MPOO.

OcHoBHBIE omepaluu nepeBojaa mpodbl B ¢GopMmy, YIOOHYIO UIsl aHAllM3a: PacCTBOPEHHUE B
pa3jMuYHBIX Cpelax; CIeKaHWe, CIUIABJICHHE, TEPMUYECKOE pa3joKEHUE, pPa3iIokKEeHHE 0]
JIaBJICHUEM, MPH TIOMOIIY BBICOKOYACTOTHOTO pa3psla M B IIa3Me, B IMPUCYTCTBHH OKHCIHTEICH
(BoccTaHOBUTENEH); KOMOMHHMPOBAHME pA3IMYHBIX I[PUEMOB; CHOCOOBI YCTpAaHEHUS W yuera

3arpsi3HEHUI U MOTEPh KOMIIOHEHTOB IPU IIPOOOIIOATOTOBKE.
5.3. Ocnoenvie 06vexmot

I'eosiormyeckune 00beKTbl. MUHEpabl, TOPHBIE TIOPO/IbI, PY/AbI U MPOAYKTHI UX MEepepaboTKH,
yroyib, He(Th, ra3 W Tra30BbI KOHJEHCAT, CTPOUTENbHbIE MaTepuanbl. AHalIM3 CHJIMKATOB,
KapOOHATOB, JKEJE3HbIX, HUKEIbKOOATbTOBBIX, MNOJUMETAIIMYE-CKUX pyd. AHAIMTHYECKUN

KOHTPOJIb IIPpH PAa3BCAKE IMOJIE3HBIX NCKOIIACMBbIX.

Mertamnbl, cIiaBpl M NPOAYKTHI MeETAJIYPruYecKOH NPOMBINNIEHHOCTH. AHAIN3
YEpHbIX, LIBETHBIX, PEIKHX, OJaropoAHBIX METAIUIOB M HX CIUIaBOB. AHalN3 HEMETaJIMYeCKUX
BKJIIOYEHHUH, ONpeiesieHrne ra3000pa3yrolnX MpuMeceil B MeTaulaX U JIETUPYIOIIMX KOMIIOHEHTOB
B CTaJISIX M CILIABAX.

Marepuajbl aTOMHOW NpPOMbINLIEHHOCTH. OrnpeneleHne TOpHs, YypaHa, IUTyTOHHS,
TPAHCIUIYTOHUEBBIX DJIEMEHTOB U OCKOJIKOB JICJICHUS.

Heoprannveckue coeguHeHusi. MuHepaibHble ynoOpenus. Heopranumdeckue BeliecTBa
BBICOKOM 4YHCTOTHI (B TOM YHCIE TOJIYIPOBOJHUKOBBIE MaTepualbl); OIpe-IeleHne B HUX
IIPUMECHBIX W JIETUPYIOIINX MHUKPOKOMITOHEHTOB. [10CIIOMHBINA M JTOKaIbHBIM aHAIN3 KPUCTAJUIOB,
IUICHOYHBIX W KOMIIO3MIIMOHHBIX MarepuaynoB. OrmpeaeneHue BOAbl B HEOPTaHUYECKUX
COCIMHECHUSX.

Oprannyeckne BemecTBa. [IpupogHble M CHHTETHYECKHE OpPraHMYECKHE BELIECTBA,
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3JIEMEHTOOPTraHUYECKUE COEIUHEHHUS, MTOJUMEpPBI, MJIACTMACChl, CHHTETUYECKUE U UCKYCCTBEHHBIE
BOJIOKHA, KJIEH, MPOIYKThI HedTenepepaboOTKH, roproue-cMa30uHbIe MaTtepuabl,
KMHO(POTOMATEpUabl, OCJIKH, )KUPBI, YIIEBOABI, CTUMYIATOPBI pocta. [lectuninasl. OcobeHHOCTH
aHaJIM3a OPraHUYEeCKUX O0BEKTOB; OTIMYUS OT HEOPTaHUUECKUX OOHEKTOB.

DneMeHTHbIM aHanu3 opraHumdeckux BemiecTB. Omnpenenenue C, H, N, S, ramoreHoB wu
KHCTIOpOoJ1a. ABTOMAaTHYECKUE MPUOOPHI IS SJIEMEHTHOTO aHATN3a.

OYHKIMOHANBHBIA aHAMM3. XWMHYECKHEe MeTOAbl (YHKIMOHAIbHOrO aHanmm3a. llenb
XUMHYECKUX IpPEeBpAIlleHUH, BBIOOpP MyTe M CIOCOOOB IMpeBpalleHus. THUIOBbIE T'PYMIIOBHIE
peakiuu. Mnentudukanus U onpeneneHue CTpyKTypHbIX ()parMeHTOB U CTPOCHHSI OPTaHHMUECKUX
COCIMHEHUHN (COMpPSKEHHBIE U HECOIPSKEHHBbIC KpaTHBbIC CBSI3U, IUKIWYECKUE U JIMHEHHBIE
CTPYKTYpBI, apoOMaTHYeCKHe sjpa, CTepeou3oMepshl). Du3uueckue MeTojbl (YHKIIHOHAIBHOTO
ananmuza: UK-cnekrpockonusi, Mmacc-ciekrpometpusi, AMP.

MonekynsapHblii aHaTU3 OpraHudeckux 00beKTOB. OCOOEHHOCTH pa3AeNeHHUs] OPraHUYEeCKUX
BelecTB. MHTepIpeTanus aHaTUTHYECKUX OTKIMKOB HA TPYIMIOBBIC PEAKIIMU U WHIUBUIYAIbHBIC
coenuHeHus. VHTerpanbHble aHaIUTHYECKHE OIEHKH ("dancimo ombuieHus", "HomHoe umcio").
Xpomarorpaduueckue METOIbl MOJIEKYJISIPHOTO aHAlIK3a.

Ornpezenenne BOJIbl B OpraHu4ecKux coenuHenusx. Meroa @uiepa.

AHanu3 BBICOKOMOJIEKYJISIPHBIX BelecTB. OmnpezaeneHue cpeaHel MONeKysp-HOM Macchl U
MOJICKYJIIPHO-MAaCCOBOTO  paclpeleieHus, HaOyXaHus, PacTBOPUMOCTH,  TEMIIEPATYPHBIX
XapakTepucTUK. CTPYKTYpHBIM aHalIW3 TMOJMMEPOB: YCTAHOBJIEHHWE XHMHUYECKOW MPUPOJBI,
COepXKaHUSI U pACIpEAENICHHs MOHOMEPHBIX 3BEHBEB, OIpe-ACNIEHUE  XapaKTEPUCTUK
YIOPSAIOYEHHOCTU CTPYKTYPHI.

AHanmu3 OpraHMyYecKHX MaTrepuaioB. YCTaHOBIEHHE (PA30BOr0 CcoOCTaBa KOMITO3HIIH.
OnpeneneHne OCHOBHBIX M CBSI3YIOUIMX KOMIIOHEHTOB, HAINOJHUTENEH, CTaOMIN3aTOpPOB.
Omnpenenenue caen0B OPraHUIEeCKUX BEIIECTB B PA3IUYHBIX 00beKkTaXx. OCOOEHHOCTH ONpeIeieHUs
METaJUIOB B OpraHMuYeckux oObekTax. Crnenuduka aHaTIUTHUYECKUX MPOOJEM B TMPOU3BOJICTBE
OpPTraHWYECKUX BEIECTB U MAaTEPHAIIOB.

Buonornyeckue u MeIUIIUHCKHE 00beKThI. PacTeHus, KpOBb, TKAHU, BBIJCICHHS YEJTOBEKA
U KUBOTHBIX. DapmMarieBTU4YeCKue TpernapaTsl, (hepMeHThl. CaHUTapPHO-TUTHEHHYECKUNH KOHTPOJb.
Knunnuecknii anann3. OCOOEHHOCTH aHaIN3a TAaKUX 0OBEKTOB.

IMumesBbie mpoaykThl. OnpeaeneHne OCHOBHBIX KOMIIOHEHTOB (KHUPBI, OCIKH, yIIeBOABI U
npyrue) u mnpumeceil. [lpenensHo-momyctumble koHueHTpauuu (IIJIK) BpenHbix BemiectB B
npoaykTax nutanus. O630p METOIOB aHATU3A.

OO0beKkThl OKpY:KAKWIIEH cpeabl: BO31yX, NMPUPOJHBIE U CTOYHBIE BObI, MOYBbI, JTOHHbBIC
otnokeHusi. OCHOBHBICE WMCTOYHHMKH 3arpsi3HEHWN W OCHOBHBIC 3arps3HUTENH. TpeOoBaHUSA IO

guctote; [IJIK u uX CBsA3b ¢ UyBCTBUTEIBHOCTHIO MeTO/10B. O030p METOAOB aHaym3a OOBEKTOB
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Oprmanmeﬁ Cp€abl, CPAaBHCHUC UX IO HYBCTBUTCIIBHOCTH, MMPOAOIKUTCIIBHOCTH, SKOHOMHWYHOCTH,

noctynHoctu. Onpenenenue cymmapusix nokasareneid (XIIK, BIIK u np.). Tect-meToast.

Cneunam,m,le 00BEKTDI: TOKCHUYHBIC u PaarOaKTHBHELIC, B3pPbIBYATHIC

JICTKOBOCILIaMEHAOIIMECS BEMICCTBA, I'a3bl, KOCMHUYCCKHUE U apXCOJIOTUICCKUEC O0OBEKTHI.

Ilepeyenb HHGOPMAMOHHBIX TEXHOJIOTHH, BKJIKOYAs MepeYeHb MPOrpaMMHOT0
of0ecrnieyeHusi 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. JluneH3uoHHOE MporpamMmHoe oOecneueHue, ucrnoiabzyemoe B Marl'y:

1.1.
1.2.
1.3.
1.4.
1.5.
1.6.
1.7.
1.8.

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

[Iporpammusiii komeke MMUC “Jlexanar”

[Iporpammusiil kommneke MMUC “Busyanbsnas Ctynus TectupoBanust”

[Iporpammusiit komeke MMUC "TIJIAHBI"

[Iporpammusrit komieke MMUC "3JIEKTPOHHBIE BEAOMOCTU"

[Iporpammusiit  kommuieke MMUC  BEB-IIPUJIOXEHUE

KOMUCCUS-OHJIAMH"

1.9.

1.10.
1.11.
1.12.
1.13.
1.14.
1.15.
1.16.
1.17.
2. C 2004 rona pynkunonupyer INTERNET-neHTp CBOGOTHOTO AOCTYIA MTPH YUTATHHOM 3aJie

[Tporpammusrit komeke MMUC "TIPUEMHASI KOMUCCHUA"
Iporpammusiii kommiekec MMIC "BEJOMOCTU OHJIAVH"
TIporpammuEri kommieke MMUC «PITJT OHJIAWH»
YHuBepcanbHbli cratuctuueckuii naker STADIA

1C 3apnnata u Kaapel

1C KamuH: pacueT 3apabOTHOM MJIaThl

Antuupycuoe I1O Kaspersky endpoint security
CnpaBouHo-nipaBoBas cucrema “I'apant”

1C byxranrepus

OMOINOTEKN.

"TIPUEMHAA

u

KommploTepHble Kiacchl YHUBEPCHTETa OCHAIICHBI cHcTeMaMu mporpammupoBanus (MS
Visual Basik, Visual Basik for Application), mpuxmagaeivu makeramu (MS Office, Word, Excel,
Power Point, Outlook Express), mnepeBomumkamu (Promt). Takxke KOMIBIOTEPHBIE KIIACCHI
VYHuBepcutera OCHalleHbl ajganTuBHOW cpenod TtectupoBanus (ACT), Ha ocHOBe KOTOpOit
pa3paboTaHbl TECTHI JIsi CTYACHTOB 0 JUCIHUILIMHAM OOMIETTPO(ECCHOHATBHOTO U CIEHUAIBHOTO
0JIOKOB IMCLUIUIMH Y4€OHBIX MJIaHOB.

On

CKTPOHHBIC 0a3bl JaHHBIX, K KOTOPbIM obecneueH AOCTYII.
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Ha3Banue pecypca Cceblaka/goctyn

DnekTponHas Oubmuoreka omnaiiH «EmamHoe okHO K | http://window.edu.ru
00pa3oBaTelIbHBIM PeECYpcaM»

«O0pa3oBaTenbHbIi pecypc Poccuny» http://school-collection.edu.ru

®enepanbHblii  00pa3oBaTeNbHBI MOpTAN:  yupexueHus, | http://www.edu.ru

nporpammel, cranaaptsl, BY3b1, rectol EID, THA

OdenepanbHblil  HEHTP HHPOpPMAIIMOHHO-00pa3oBaTenbHbIx | http://fcior.edu.ru
pecypcoB (PLIIOP)

Pycckas BupTyasibHass OMOIMOTEKA http://rvb.ru

Hayunas amektponHas 6ubinoteka «e-Library» http://elibrary.ru/defaultx.asp

DneKkTpoHHO-0nbmoreyHas cucrema [PRbooks http://www.iprbookshop.ru

DneKTpoHHO-0nbmoreuHas cucrema Marl'y https://lib.inggu.ru/

WudopmanmonHo-mipaBoBas cucrema «I apanm» CereBasi BepcHs, JOCTYIHA CO
BCEX KOMITBIOTEPOB B

kopnopatuBHou cetu UHrl'Y

CIIUCOK JIMTEPATYPbI

OcHoBHas quTEpaTypa

1. AnekcangpoBa J.A., TaiimykoBa H.I. Anamuruueckas Xxumus. XUMHUYECKHE METO/bl aHAIM3A:

VYueOHuk u npaktukym. -M.: FOpaiit, 2015.

2. XaputonoB lO.A. Anamutuueckas xumusa. B 2-xt. T.1. OOmme TeopeTHdyecKue OCHOBBI.

KavectBennsiit anamms: YueOnuk st By308/ FO. 5. Xapuronos. -M.: TEOTAP-ME/IUA, 2014. -688c.

3. XapuroHoB IO.A. Anammrmueckas xumus. B 2-xt. T.2. KomudectBeHHwri anamm3. ®usuko-
XUMHYECKHEe (MHCTpYMEHTAIbHbIE) METO/bl aHain3a: Y4eOHuk s By3oB/ HO.S.XaputoHo. -M.:

I'EOTAP-MEJINA, 2014. -656¢.

4. 3omoroB IO.A. Brenenne B aHamutuueckyro xumuto. M.: bunom. Jlabopatopus 3uanwmii, 2016. -

264c.

5. B.W.BacunbeBa, W.B.Illkyruna, C.M.KaproB, B.D.Cenemeno, B.H.CemenoB. CrekTpaibHbIe

Meroap! aHanu3a. [Ipaktnyeckoe pykoBoacteo. M.: Jlane, 2014. -416¢.

6. XKeOenrsie A.M. Anamurmdeckas Xxumus. Xpomarorpaduueckue mertomsl aHammza. M.: HUILL

NH®PA-M, Hos.3nanue, 2013, 206c.
7. 3onoros FO.A. Uctopust 1 MeToonorus anamutuaeckoi xumu. 3omoto FO.A. M.: [Ipoda, 2008r.

8. OCHOBBI aHAIUTHYECKOM XUMMU. YueOHUK s By30B. B 2-x kH. Ku.l. OOmime Bompochl.
Mertonel paspenenud. Ku.2. Meronsl xummueckoro ananusa. Ilox pen. HO.A. 3omoroBa. M.:

Bricmas mxomna. 2004.361 c., 503 c.
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9. BacunweB B.I1. Ananmutrdaeckas xumus. B 2-kaurax. M.: [lpoda, 2003r.

10. BacunweB B.I1. Ananutudeckas xumus. B 2-x ku. -M: Jlpoda. 2004. 368c., 384c.
11.Ananutnyeckas xumus. B 3-x xu / [lox pea. JLH. MockBuna. -M: Akanemus. 2008., 2010r.
576¢., 302c.

12. DeKTpoaHATUTUYECKUE METOJMBI: TEOPHUsS U MpakTuka : mep. ¢ anri. / Pex. @. Ilonem. - M.:
bunowm. JIabopatopus 3nanuii, 2006. - 326¢.: mi. - (MeToapl B XUMHH).

13. Orrunc b. Xumuueckue u Ouonormueckue cencopsl: Ilep. ¢ amrn. / b. Drruac. - M.:
Texnocdepa, 2005. - 336¢.: un. - (Mup JIEKTPOHUKH).

14. Imunar, Bepuep. OnTudeckas CEKTPOCKONUS JUIsl XUMHUKOB M OMOJIOTOB: Tiep. ¢ aHri. / B.
[Mmunar. - M.: Texaocdepa, 2007. - 368 c.: un., Tadi. - (Mup GU3UKU ¥ TEXHUKH ).

15. N.K.I{utoBuu. Kypc ananutuueckord xumuu: yueOHUK ais By3oB / M.K. Ilurosuu. - 9-¢ usm.,
ctep. - CII6.: JIanb, 2007. - 496 c. un. - (YueOHUKH JIJ1s BY30B).

16. 10.41. XaputonoB. IIpumeps! u 3a1a4u 0 aHATUTUYECKON XUMHU: (TPABUMETPHUSL, IKCTPAKIIHS,
HEBOJIHOE THTPOBaHUE, (PU3UKO-XUMUICCKUE METOIBI aHAIM3a): y4eO. mocodue s By3oB / FO.S.

Xapurtonos, B.1O. I'puropsesa. - M.: I'DOOTAP-Menua, 2008. - 304 c. : Tabun.

JlonmosiHMTEIBLHASA:

1. XapuronoB FO.A., lxabapos /I.H., I'puropseBa B.}O. Anammrudeckas xummsi. KonmdecTBeHHBII
aHamm3. Duzuko-xumudeckre (MHCTpyMEHTalnbHble) Meronbl aHamm3a/ [lpaxtukym. -M.: 'EOTAP-
MEJIUA, 2012

2. XapuroHoB FO.A., I'puropseBa B.1O. Ilpumeps! u 3aqaun no anamutudeckoit xumun -M.: TEOTAP-
ME/IMA, 20009.

3. Banosa (KombuioBa) B. Ananutuueckas XuMHsl U (PU3MKO-XMMHUYECKHE METOJbI aHAIU3a:
npakTukyMm. - M.: lamkos u K., 2013. -200c.

4. Orto M. CoBpeMeHHbIe MeTO/Ibl aHaTUTHUeCKO XuMuu. M.: [Ipoda, 2003-2004r.
5.®Pu3uYecKrue METOJIbl UCCIEOBAaHUSI HEOPTaHUYECKUX BEIIECTB: yueb. mocobdue st By3oB / [loa
pen. A.b. Hukonbckoro. - M.: Axkanemus, 2006. - 448c: mn. - (Bsicmiee mpodeccuoHanbHOE
obpazoBanue). (Jomym. YMO)

6. Toxcukonornueckas xumusi: yueOnuk /i By3oB / [Tox pexn. T.B. [lnerenesoil. - 2-e uzna., ucrmp. -
M.: I'DOTAP-Menua, 2006. - 509 c.: ni. (Pekom. YMO)

7. Mapuenko, 3urmyHT. Metonbl cnektpodoromerpuun B YD wu BuUauMON o00JacTAx B
HEOPraHWYECKOM aHayim3e: mep. ¢ monbck. / 3. Mapuenko, M. bameuexak. - M.: bunowm.
Jlaboparopus 3Hanwmii, 2007. - 712 c: un. - (MeToasl B XUMHH).

8.JIypre, FOnuit FOnpeBuu. CrpaBounuk nmo anHamutuueckor xumuu / H0.1O. Jlypee. - 6-e u3m.,
[mepened. ¢ u3a. 1989 r.]. - M.: Anbsiae, 2007. - 447 c.: Tab., CXEMBI.

9. Hpyros, IOpuit CrenmanoBu4. [IpoOGomoaroroBka B SKOJOTHMYECKOM aHAIHM3E: MPAKTHYECKOE
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pykoBojactBo / FO.C. Jlpyros, A.A. PoxnuH. - 3-¢ u3n., non. u nepepad. - M: bunom. JlabopaTopus
3HaHuii, 2009. - 855 c.: ui. - (MeToabl B XUMUN).

10. Hpyros, FOpwuii CrenanoBuy. AHanM3 3arps3HEHHBIX OWOC(HEp W MUIIEBBIX MPOIAYKTOB:
npaktuueckoe pykorojctso / FO.C. [IpyroB, A.A. Poaun. - M.: bunom. JlaGopaTopusi 3HaHUH,
2007. - 295 c.: ui. - (MeToasl B XUMHUH).

11.Apyros, FOpuit CtenanoBuy. AHajIn3 3arpsAi3HEHHON IIOYBBI M ONACHBIX OTXOOB: MPAaKTUYECKOE
pykoBojictBo / FO.C. Ipyros, A.A. Ponun. - M.: bunowm. Jlabopatopus 3nanwmii, 2007. - 424 c.: ui.

- (MeToapl B XUMUN).

JonotHUTE/ILHAS POrpaMMa
34JTAYH H IIEPCIIEKTHBbBI AHAJIHTHYECKOH XHMHH OBBEKTOB
OKPYKAIOLEH CPEJIbI (OCC).

Cxema ananm3a mnpupogHoro oObekTa, ee drtambl. [IpenBaputenbHOe o00cIeAOBaHUE.
[TpoGooTdop 00pa3oB Boj, MoYB, Bo3ayxa. [IpencraBurenpHas mpoda, pazopas mpoda, CMeIIanHast
npoba. [IpoGonoaroroska. Meroauka ananuza. Pesynbrar ananusza. OlieHKa KadyecTBa COIJIACHO
CanlluH u gpyrum crannapram, u HopMaThBaM. Y IPaBIISIIONIEE PELICHUE.

Bunet  00BbeKTOB  aHanMza: MPUPOAHBIE  BOMABI,  XO3SIMCTBEHHO-TIUTHEBBIE  BOJIBI,
TEXHOJIOTHYECKHE PACTBOPHI, CTOYHBIC BOJKI U JAp. CucTeMaTHYecKuii aHainu3 Bobl. [IpaBHIIbHOCTH
MHOTOKOMIIOHEHTHOTO cocTaBa. [Ipumepsl aHanm3a 00bEKTOB.

Omnpenenenre OpraHoNICNITUYECKUX, (PUIUKO-XUMUYECKUX U OaKTEPUOIOTUUYECKHX CBOWCTB
IIUTHEBOM,  POJHUKOBOW,  INPOMBILUJIEHHOW  BOJABL.  YPOBHH  KOHUEHTpPAlM  MHKpPO-
MaKpPOKOMITOHEHTOB.

Krnaccudukanus Bog XUMHYIECKOMY COCTaBY U MUHEPATU3aIliH, 10 CBOMCTBAM PacTBOPA.

OcHoBHbIE TTapaMeTpbl cocTaBa BoA: pH, MuHepanu3aius, CyXxoil OCTaTOK, OKUCISIEMOCTb,
MYTHOCTb, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM MOTEHIIMAN, PACTBOPEHHBIE OpraHUYECKHEe W
HEOPraHWYECKNE BEIIECTBA, PACTBOPEHHBIC Ta3bl W Jp. PacueTHbIe MapameTphl, aHATUTHYCCKU
ompezensseMble mapameTpbl. HopMupyeMmbie mapameTpsl.

OcHOBHBIE paBHOBECHs] B IMOJCHCTEMax BOJHBIX pacTBOpoB. KapOoHaTHas mojcucTema
(CO2, HCO3", CO3%).

da3oBasi HEOJHOPOAHOCTh. M3MEHSIEMOCTh COCTaBa BO BpPEMEHHU (COpOIus, 3arpsi3HEHUE,
ouotpanchopmanus).

MeTopl onpeielieHHsT MaKpO- 1 MUKPOKOMITOHEHTOB BOJ] M TI0YB. MlOHOMETpHUS W MOHHAS
xpomarorpadus B ananuze OOC.

Ananu3 nous. Onpenenenrne GU3NKO-XUMUUYECKUX XapaKTePUCTUK (TUIOTHOCTH, BIAYKHOCTH,
MJIACTUYHOCTD, COJICPKAHNE HOHOB, Kaus, pocdopa a30Ta, TSHKEIBIX METAIIIOB | JIp.).

OnpeneneHre MEXaHUYECKUX TTOKa3aTeeld TPYHTOB.
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Ananu3 Bo3ayxa. CoaepkaHue OpraHM4eCKUX U JPYTrUux NpUMeECei.
HccnenoBanue BIUsIHUE HAa TPOAYKTUBHOCTH MOYB He(Te3arpsi3HEHUH.

HccenenoBanue ocaakoB, BbINAJAOIKX HA Tepputopun PU.

3A/JAYH U IIEPCIIEKTHBbI AHA/IU3A ITHIEBBIX ITPO/IYKTOB H
CEJIbCKOXO3AHCTBEHHOI'O ChIPbA

OCHOBHBIC IPUHIIMITBI, YYUTHIBAIOIIUECS PU pa3pabOTKe PEKOMEHIAIMA 110 MOTPEOICHHIO
IUILEBBIX BELIECTB (HEOOXOAMMOE COJAEpKAHNUE B CYTOUHOM paloHe, OEJIKOB, )KUPOB, YIJIEBOOB,
BUTaMHHOB Makpod3jieMeHToB Ca, Mg, P, Fe).

benku, KuUpBl, YrIeBOABI, MHKPOKOMIIOHEHTBI, OMNPEACISAIONINE OpPraHOJCNTHYECKUE
Ka4yecTBa MPOTyKTOB

CeHCOpHBII OpraHoJeNTHYECKUH aHAIIN3.

XUMHUYECKUI aHaIN3 MUIIEBOTO ChIPhsl M KAUECTBA CEJIbCKOX03AHCTBEHHOT'O ChIPHSI.

CoBpemennble TpeOoBaHUS K aHanu3y. llepexom Ha coBpeMeHHBbIE (PU3HKO-XMMHYECKHE
METOAbl aHajiu3a (MHCTPYMEHTAJIbHBIC) NHINEBBIX MPOAYKTOB, CBIPbS M BCIIOMOTAaTEIbHBIX
MaTepHaoB.

BOCHpOI/ISBO,I[I/IMOCTL, OKCIIPECCHOCTb MCTOZI0OB aHaJIn3a.

Du3NKO-XUMHYECKHE METOAbI 1JIs1 AHAJIN3a MUIIEBBIX, CeJILCKOX0351iiCTBEHHBIX MPOIYKTOB U
ChIPbS

NHcTpyMeHTallbHBIE METOJIbl  aHajdu3a MpH  ONPEEICHUU YIbTPAMAIBIX KOJUYECTB
OTIPEe/IeNIIEMOT0 BEILIECTBA U MCCIEA0BAaHNS HAa MOJIEKYJIIPHOM YPOBHE.

ATOMHO-a0COpPOIIMOHHBI METOJ] aHalli3a BOJHBIX BBITSDKEK C OMPEIETICHUEM TSHKEIbIX
METAIIJIOB B BOJIE, TOYBE U JPYTUX O0BHEKTaX.

Bonbpramnepomerpuueckrie METOIBI aHANIM3a, U B YACTHOCTH MOJsiporpadus, OCHOBaHHAs Ha
MCIIOJIb30BaHUU MPOILECCOB MOJIIPU3ALIMHU, BOSHUKAIOUINX HA MUKPOIJIEKTPOIE.

[Tomstporpadpuueckuit  aHanmu3 A OMpEAENICHUS TaKUX OHOJOTUYECKH AaKTHUBHBIX
COCMHEHUHN, Kak OeNKH, aMHUHOKHCIOTHI, YTIIEBOABI, BUTAMUHBI, MHUKPODJIEMEHTHI U COJIeH
TSDKEJIBIX METAJUIOB B CHIPhE M CaMBIX Pa3HOOOPA3HBIX MPOAYKTAX: 3€pHE, KapTodee, COKaX BUHAX
U.T.JI.

CoBepIIIeHCTBOBAHME METOJMK  KJIACCHYECKOW  mossiporpaduu, mMepeMeHHO-TOKOBAs
noJisiporpad iyl 1 HHBEPCHOHHASI BOJIbTAMITIEPOMETPHS.

Meroa MHBEPCMOHHOW BOJBTAMIEPOMETPUM [UJISl ONPEIEICHUS MEIW, CBUHIA U APYTHUX
MHUKPO3JIEMEHTOB, & TaKX€ COJEH TSHKENbIX METaUIOB B COKAaX, BUHAX, KOHAUTEPCKUX U3JETUSX,
caxape 0e3 MUHepaJIn3alluy aHATU3UPYEMBIX MPOO.

Ky.]'IOHOMeTpI/IH IJI1  aHaJIu3a BJIalr'k B CaMbIX PAa3JIMYHBIX IMMHUIIEBBIX IIPOAYKTaX H
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CEIIbCKOXO035MCTBEHHOM ChIPhE C MOMOIIBIO peakThuBa duiiepa.

CrnekTpalibHble METOAbl aHaJIM3a KaK OJHU M3 CaMbIX PacCHpOCTPAHEHHBIX M IIMPOKO
MPUMEHSIEMBIX METOJIOB, TIO3BOJISIONIUX MOTYYUTh HauOoJIee OTHYI0 HHHOPMAIUIO O BAKHEHIIIIX
cBoMcTBax BeniecTBa. OHU MO3BOJISIIOT ONPENENINTh COAEPKaHUE TOTO WJIM MHOIO KOMIIOHEHTa B
TEeXHUUYECKHX 00bekTax B auanazone ot 30-40% 10 10°3%. K 5TuM MeTomaM OTHOCSTCS aTOMHO-
OMHCCHOHHBIH,  CIEKTPO(YOTOMETPHUUECKUH, aTOMHO-a0COPOIMOHHBINA, He(peIOMEeTPHUECKUH,
JIOMHHECHEHTHBIH, a TaKKe pepakTOMETPUUYECKUI U TOISIPUMETPHUUSCKUI METO bl aHAIIN3A.

doromMeTpuyeckie METOAbl aHalu3a, A OIlpeaeseHUs OOJIBIIMHCTBA XUMHUYECKHX
3JIEMEHTOB M OY€Hb MHOTHX opranndeckux coeaunenui (Fe, Cu, Co, Ni, Cr).

HK-cnextpockonust i onpeneaeHus MeCTULUI0B, BUTAMUHOB, MUIIEBBIX KpacuTeleH, a
TaKKe JJI1 KOHTPOJISl TEXHOJIOTMYECKUX MPOLIECCOB MPU MEPEepadOTKE PACTUTEIBHOTO U )KUBOTHOTO
CBIPbS.

@noypecueHus s UCCIEIOBAHUS MHUILEBBIX U CEIbCKOXO3SMCTBEHHBIX IPOAYKTOB M
CBIPBSL.

JlroMuHeCTIeHIIMST TIpH UACHTH(DHKAIIMK W KOJUYECTBEHHOM OINPEICIICHUA BUTAMHHOB,
OenkoB, monucaxapuaoB (YrJeBOAOB) M T.O., JUIS JUATHOCTHKU IOPYM OBOLIEH U IUIOJOB,
oOHapyXeHHs B MPOAYKTaX MUTAHUS KOHCEPBAHTOB, KAHIIEPOTEHHBIX BEIIECTB, JIJIsl ONpEAeTICHUs
copTa MYKM W HaJu4Msl B HEM MpPUMECEH, Il KOHTPOJSI BCXOXKECTU CEMSH, JJIS HCCIICOBAHUS
JIEKAPCTBEHHBIX MPEMapaToOB U XMMHUYECKOTO COCTABA MUIIIEBBIX MTPOIYKTOB.

CrekTpockonust  SIEPHOTO  MArHUTHOTO  pe3oHaHca (SIMP) wu  snekTpoHHOTO
napamarHuTHoro pesoHaHca (OIIP) ocHoBaHa Ha pPE30HAHCHOM B3aUMOJICHCTBUU MArHUTHBIX
MOMEHTOB SIIEp M JJIEKTPOHOB, HAXOJAIIUXCS B CHUJIBHOM IIOCTOSHHOM MArHUTHOM TIOJIe C
MEePHEHANKYIISIPHBIM TOJIEM PAAMOYACTOTHOTO WJIM MUKPOBOJIHOBOTO IMAMAa30Ha, Il ONPEACIICHUS
OTJICTbHBIX KOMIIOHEHTOB 0€3 HX IMpeIBAPUTENLHOTO pa3AeNeHus, a TaKkKe CTPYKTYpHbIE
MCCJIEI0BAHMS BEILECTB, JJIsl ONPEAENICHUs BJaru W >KMpPOB, JUNUIOB B psle NpoaykToB. OIHAKO
IMPOKOE HUCIIOIH30BAHUE METOAa OTPAHMYEHHO M3-3a BHICOKOM CTOUMOCTH CIIEKTPOMETPOB.

Xpomartorpaduyeckuii  aHalvM3, OCHOBAaHHBIM Ha  Pa3JeJICHUH CMECH  BEIIECTB
COpOIIMOHHBIMH METOJaMHU B JTUHAMHYECKHX YCJIOBHSIX JUIS M3YYEHHs] COCTaBa M KadecTBa
MUIIEBBIX M CEIIbCKOXO3SIIICTBEHHBIX MPOAYKTOB. DJTO OJWH W3 HaumOoJlee YHUBEPCAIBHBIX H
3¢ (HEeKTUBHBIX METOJOB pa3ACNeHUs W aHadu3a CJIOXKHBIX OPraHMYEeCKHMX U HEOPraHUYECKHX
COCTUHEHUN.

l'azoBast xpomartorpadgus.  CoBpeMeHHbIH Ta30BbIIi Xpomarorpad MpeacTaBiseT coOoi
ABTOMATUYECKUN aHAIM3aTOp, MO3BOJSIOMINNA HUACHTU(GUIIUPOBATh U KOIUYECTBEHHO OIPEICIHUThH
pa3iMyYHbIC BEIIECTBA: ATO CMECH YIIEBOJOPOJAOB, JETY4YHUE XKUPHBIE KUCIOTHI, CIIUPTHI, dPUPHI,
aJbJACTU/IbI, KETOHBI, BATAMUHBI, aMUHOKUCIIOTHI, YTJIEBOIBI U APYTHE CI0KHBIC BEIECTBA.

HNonoobmeHnHass xpomartorpadusi  HCHOJB3YETCSl KaK METOJ BBIIEICHUS U pa3AelieHUs
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BEUICCTB, NPEAMIECTBYIOIMNA UX KOJIMYECTBEHHOMY OINPEACICHUIO. JDTOT METOJ NPUMEHSAETCS I
yIaJeHUsl MOHM3MPOBAHHBIX COCIUHEHUH W3 CIOXKHBIX cped ((pepMEHTHBIX pPacTBOPOB), IS
OUYUCTKH CTOYHBIX BOJ U T.1.

Jlns Gosiee TIyOOKHUX MCCIEOBAaHUM OOJIBLIOE 3HAUEHHE UMEIOT TaKHe METO[bl, KaK Macc-
CHEKTPOMETPHUS, PEHTT€HOCTPYKTYPHBIE, IEKTPO(YOPETHUECKUE U APYTHE.

HNoHnomeTrpruueckue METOAbl aHadu3a NPOAYKTOB IIHILIEBOM U CEIbCKOXO3AMCTBEHHOM
IIPOMBIIIJIEHHOCTH.

HNonomMerpusi, OCHOBaHHas Ha IOTEHIUOMETPUYECKOM aHAJIM3€ C MCIOJIb30BaHUEM
CEJICKTHBHBIX JJIEKTPOJOB KaK OJMH W3 BAXKHEHIIMX METOJNOB 3KCIPECC — aHAIU3a BOAHBIX H
razoBbix cpen. MonocenexktuBHbiii snextpon (MCD). Ilorenuman MWMCI. YyBCTBUTETBHOCTH
MOHOCEJICKTUBHOTO 53JeKTposa. OCHOBHbBIE (NEPBUYHBIE) AJIEKTPOABI M CEHCHOWIM3HPOBAHHBIC
JIEKTPOJbl, BJEKTPOJAbl €  KPUCTAUIMYECKUMH U  HEKPUCTAJUIMYECKMMHU  MeMOpaHamu.
MemOpanHbIii noteHuMat. ['a3oBble epMeHTaTUBHBIE, OaKTEpUATbHbIE STTEKTPOIBI.

DNEKTPOXUMHYECKUE METOJbl aHalu3a. DJIEKTPOrPaBUMETPUUYECKUI METOJ aHauu3a JUis
KOJIMYECTBEHHOTO  ONpPENENECHHUs  OTACIbHBIX  METAJJIOB,  HEKOTOPhIX  OKCHUJOB M
TPYAHOPACTBOPUMBIX COJIEM, OCHOBAHHBII HA JIEKTPOJIN3E PACTBOPOB.

OnTnueckue meroas! aHanusza. CyTb METOAA OCHOBBIBAETCS Ha B3aUMOJEHCTBUU BELIECTBA
CO cpeloH, a B KayecTBE CpeAbl MMEIOT AJIEKTPOMAarHUTHBIE BOJHBI ONTUYECKOrO Jauaria3oHa. B
pe3ysibTare B3auMOJAECUCTBUS MIPOUCXOJUT U3MEHEHHUE CBOMCTB BEILECTB, BCTYNUBIIMX B PEAKIIMIO.

OMHCCUOHHBIN MCETOMI: q)HIOOpOMeTpI/ISI, JIFOMUHECLIEHTHBIA METOI,.

XpomaTtorpaduueckne MeToaAbl B PU3MKO-XMMHYECKOM aHAJIN3e IPUPOAHBIX 00bEKTOB.

Xumudeckass MOAU(PUKAIHMSA KaK 3Tar MpoOOnoAroTOBKMA B razoBor xpomarorpaduun. Llemu
XUMHUYECKOH MOIU(UKALUYA OPTraHUYECKUX coeluHeHuil. TpedoBaHus, MpeIbsIBIseMble peareHTaM
U MOJy4aeMbIM MPOU3BOAHBIM. Hambomnee pacmpocTpaHeHHbIE MPOU3BOAHBIE U PEAreHTHI AT UX
nonydeHusi. OueHka »¢GQexTuBHOCTH XuMHUYeckoW Moaudukanuu. llenn aHanmmuza u  BBIOOP
ONTUMAJIBPHOTO AHAJUTUYECKOIO IMKJIA OINpPENeleHHUs] OpPraHMYeCKHUX BEIIECTB B Pa3IMYHbIX
o0BeKTax ouochepsl.

Metoasl uaeHTU(UKAIMM B Ta30BOW xpoMatorpaduu. 3aKOHOMEPHOCTH H3MEHEHHS
JTUHEHHO-IOTapu(MUIECKUX UHACKCOB YIEPKUBAHUS OPTaHUYECKUX COCTUHEHUH B 3aBUCHMOCTH
OT TUMNa U yucia 3amectureneil. CoBMECTHOE NMpPUMEHEHHE MJIs MIEHTU(UKALUU TPOU3BOIHBIX
Macc-CIEKTPOMETPUUECKUX JaHHBIX U JMHEHHO-IOTapU(PMUUYECKIX HHICKCOB YACPKUBAHUSI.

DKCTpakKlus OPraHUIEeCKUX KUCIOT U OCHOBaHUHU. PeakcTpakiust. D ¢deKThl BrIcaTuBaHUS U
BCAJIMBAHUS NPU dKCTpakiuu. O0630p 3aKOHOMEPHOCTEN JKUAKOCTHOM IKCTpaKUuu. PacTBOpUMOCTh
U KOO(QPUIIMEHTHI paclpeleeHUs.

Munepaﬂmauuﬂ ouonozuueckux mamepuaios ¢ ROMOULbIO yibmpas3eyKda.
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Ozonenue o0Opasla, OCYIIECTBISIEMOE «CYXHM» WM « MOKpPBIM» IYyTeM C LEJbI0
paspylleHrsl OpPraHUYEeCKUX BEUIECTB M3 AaHAIU3UPYEMOTO 00pasla, JUisi OKUCICHHS €ro 0
MUHEPATBHBIX COSIMHCHHIA.

MeTon cyxoro 030JIeHHS - pa3pylleHHe OpraHMYecKod yacTH oOpaslia ¢ MOMOIIBIO
TEPMHUYECKON 00pabOTKH.

MeTtoax MOKpOro O30J€HHSI -CyTh €ro 3aKiroudaeTcs B 00paboTke oOpasia CHUIbHBIMH
HEOPTaHMYECKUMHU KUCJIOTAMH — OKUCIIMTEISIMU B PA3JIMYHBIX, COOTHOIICHUSIX M KOMOMHAIHUIX C
MOCJIeYIOIEH TEpMOOOPaOOTKOM.

YcKopeHHBI MeTOl 030JIeHHsI PuHIbKHCcAa. YCKOPEHHBIM METOJ pa3siokKeHus obOpasma ¢

IIPUMEHEHUEM YJIbTPa3BYKOBBIX KOJI€OaHUN. SIBIeHUE KaBUTALUH.

OOpa3ubl cpaBHeHHs U IPUeMbl YHU(UKANMHA NPoLeAypPbl aHaau3a. O6padoTka pe3ybTaToB
U3MepeHM .

Mertponoruueckue XapakTepUCTUKM METO/I0B aHanu3a. HopmanbHoe pacnpeneneHue
pe3yabTaToB. [lorpenHocTs aHann3a. 3aBUCUMOCTD MOTPEIIHOCTH OT KOHIeHTpaluu. CiyqaifHas u
cUCTeMaTHhyecKasi morpemHoctb. O0pa3ipl CpaBHEHHUS U CTaHAapTHBIE 00pasipl cocraBa. Poib
MEXIJIa00paTOPHOro SJKCIepUMEHTa B OOecleyeHHH KadecTBa XHMMHUYECKOro aHamuza. [Ipenen
06H21PY)KGHI/I$I U MUHUMAJIBHO ompcacideMasd KOHICHTpalusA.

[loctpoenne rpagyupoBouHoro rpaduka. OlmeHka CcoAepKaHUM  OmpenensieMoro
koMrnoHeHTa. CratucTtuyeckas oOpaboTka pe3ylbTaTOB aHalM3a: OIEHKAa BOCIPOU3BOAUMOCTH,
CXOJMMOCTH U MPaBUIBHOCTH aHanu3a. [IpuMeHeHne MeToaa MocieloBaTeNbHBIX pa30aBleHUN U
MeTo/1a 100aBoK. COIOCTaBIIEHUE C pe3yJIbTaTaMU HE3aBUCUMBIX METOJIOB aHAIU3A.

Kputnueckoe ocmpicieHue pe3yabTaToB aHaiu3a. [[puMeHeHrne mMeTo/la MaTeMaTHYECKOTO
MOJCJIUPOBAHUS JJISI ONUCAHUS NPOCTPAHCTBEHHOW W BPEMEHHOM IUHAMUKH paclpeieseHus

3arpsA3HAOIINX BEIIECCTB B 30HEC JEHCTBUSA AHTPOIIOT'CHHBIX UCTOYHHUKOB.
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